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OF THE BROOKLYN SUBWAY 
TUNNELS. 
In view of the popular distrust of the Subway tun- 


I 


REINFORCEMENT 


nels to Brooklyn, which was aroused at a certain 
period during their construction, a distrust which it 
took several weeks of successful operation to dissipate, 
we present some details of the method of strengthen- 
ing the tunnels during construction, which should be 
satisfy the public once ‘and for all not 
“safe” but that they are 


originally designed. 


sufficient to 
only that the tubes are 
tronger than as 

The irregularity in the grades of a certain part of 
the tunnel and the deformation of the cast-iron shell 
faulty control of the shield in the 
process of driving, coupled with an undoubted weak- 


were caused by 
ness of the cast-iron tube for the stresses it was 
called upon toe sustain when it eatered the loose ma- 
terial river. The irregularities of grade 
and weakness of the shell were, fortunately, capable 


below the 


of correction; and the engineers of the Interborough 
Company spared neither time nor expense in repair- 
ing the defects and putting this portion of the tubes 
in first-class condition. To®prevent any tendency of 
the tubes to sag in the direction of their length, 20- 
inch steel-and-concrete piles were sunk, in pairs, at 
30-foot intervals longitudinally of the tube, the piles 
being carried down to solid rock or other firm ma- 
terial. The grade was corrected by enlarging the tun- 
nel at the top or bottom, as might be required, until a 
perfectly true grade was established. An immense 
amount of work was done also to strengthen the tubes 
against distortion where they passed through the soft 
material. The concrete lining was here made thick 
enough to extend 3 inches beyond the flanges of the 
lining plates, and it was specially increased in thick- 
ness at the top of the tunnel and the sides, by making 
the outline flat instead of circular at these places. 
Inside of this extra concrete and around the top of 
the arch fora distance of 120 degrees circumferentially, 
there were imbedded three 14-inch round rods to each 
egmental ring of the tubes. Also, at the top of the 
tunnel there were imbedded sixteen longitudinal 1%4- 
inch round rods connected at turn- 


buckles A 
were imbedded in the bottom concrete of the tubes. 


their ends by 


similar number of circumferential rods 
On each side of the tubes, lapping the circumferential 
rods at the top and bottom, were placed two 1-inch 
square rods te each ring. It will be seen that the 
lining of the tunnel is thus reinforced by 


practically a second shell of steel and con- 


cast-iron 
what is 
crete. So closely assembled are the steel bars and 
rods, that in some cases the concrete had to be put 
hand, and extreme care was taken to 
What- 
ever grounds for anxiety may have once existed as to 
the stability of the tunnel have by these precautions 


in place by 


secure a thorough hond between the materials. 


been entirely removed 
- Ql." 
THE PANIC AND THE RAILROADS. 

Few people who are not directly connected with the 
railroad interests of this country appreciate how seri- 
were affected by the panic at the close 
came at a time when the devel- 
railroad system, in the extent of its 
mileage, the magnitude of its rolling stock, and the 


ously they 
of last year It 


opment of our 


enormous extent of its freight and passenger traffic, 
had reached a point that was undreamed of a few 
years ago, even by our most optimistic railroad men. 
In spite of the fact, as shown by the Interstate Com- 
merce Commission reports, that there were over 223,000 
miles of line in the country served by nearly 2,000,000 
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freight cars of 70,000,000 tons aggregate capacity, 
there was no little anxiety lest another car famine, 
similar to that of a few years before, should occur. 
In the closing months of last year, however, the tide 
of new construction and increasing freight and pas- 
senger traffic was suddenly halted and commenced to 
swiftiy ebb—how swiftly is shown by the fact that at 
the opening ef the present year there were over 300,- 
000 idle freight cars on the various railroads, while 
the returns made to the Interstate Commerce Commis- 
sion reveal that, in the last three months of 1907, 
while the ratio of expenses to earnings had risen from 
67 per cent to 76 per cent, there had been a decrease of 
earnings per mile of 31 per cent. According to an 
estimate of Mr. S. Thompson, prepared for the Gen- 
eral Managers’ Association of Chicago, there were re- 
cently about 340,000 railway employees out of work, 
whose idleness directly affected, probably, not less 
than 1,500,000 people. On the other hand, it is grati- 
fying to learn from a statement issued by the Chief 
of the Bureau of Immigration that, as the result of 
several hundred thousand inquiries sent out by his 
office, to determine the present industrial conditions 
and the probability of demand for labor, he found in 
almost every industrial center and particularly in the 
farming districts signs of a steady return of activity 
and the probability during the next few months of a 
steadily increasing demand for iabor. 





ee 
REPORT ON THE QUEBEC BRIDGE DISASTER. 

Probably no great engineering disaster has been 
made the subject of such an exhaustive inquiry as 
the fall of the Quebec Bridge. For five months the 
Royal Commission of Inquiry was continuously en- 
gaged in its investigations, and the report which has 
recently been made public is one of the most volumin- 
ous and valuable documents of the kind ever pre- 
sented. In the current issue of the SUPPLEMENT will 
be found a lengthy summary of the conclusions reach- 
ed by the Commission, which finds that the collapse 
of the bridge was due to the failure of the lower 
chords in the anchor arm, near the main pier, and 
that the failure of these chords was due to their de- 
fective design. The stresses that caused failure did 
not result from abnormal weather conditions or acci- 
dent, but were such as might be expected in the regu- 
lar course of erection. The work done by the bridge 
company in making the detail drawings, in planning 
and carrying out the erection, and in fabricating the 
material was good, and the steel used was of good 
quality. The Commission finds that the failure can- 
not be attributed to any cause other than errors of 
judgment on the part of the designing and the con- 
sulting engineers connected with the construction of 
the bridge; although they state that these errors of 
judgment cannot be attributed either to lack of com- 
mon professional knowledge, the neglect of duty, or 
to the desire to economize. The ability of the two 
engineers was tried in one of the most difficult pro- 
fessional problems of the day, and proved to be in- 
sufficient. The Commission considers that the speci- 
fications were not satisfactory, the unit stresses em- 
being higher than any established by past 

A grave error was made in assuming the 
This error alone was 


ployed 

practice. 
dead load at too low a value. 
of sufficient magnitude to have required the condemna- 
tion of the bridge, even if the details of the lower 
chords had been of sufficient strength; for the actual 
stresses in the completed bridge would have been con- 
than the high 
There is one clause which 


siderably greater even stresses per- 
mitted by the specification. 
will be of particular interest to bridge engineers, and 
we are inclined to think will call forth no little pro- 
test. This occurs toward the close of the report, where 
the Commission states that the professional knowledge 
of the present day concerning the action of steel col- 
umns under load is not sufficient to enable engineers 
to economicadly design such structures as the Quebec 
Bridge. Now, although the Screntiric AMERICAN is 
free to admit that our knowledge of the strength of 
large steel compression members is not as accurate 
as might be desired, we are satisfied that, if the 
weight of steel which was used in the bottom chord 
member that failed had been built up in a form better 
adapted to resist compressive loads, the bridge would 
have been standing to-day—though subjected, of course, 
to higher stresses than are: sanctioned by the best 
modern practice. 
URGENT NEED OF FOREST PRESERVATION. 

We direct attention to the article on another page of 
this issue describing the practical work of the Bureau 
of Forestry. That the case is urgent is shown by the 
estimate made by the Forest Service of the United 
States that, at the present rate of consumption, and 
taking no account of renewals of growth, which re- 
quire on an average about thirty-five years, the timber 
supply .of this country will be totally exhausted in 
fourteen years. This is based on an estimate that the 
total stand of timber in the United States is 1,400 
billion and that the annual use of timber to-day ia 
one-fourteenth of this amount or 100 billion feet. The 
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Forest Service is directing its efforts to the pres: 
yation of this timber supply by creating national for- 
ests and disseminating information as to the bes: 
way in which ferest resources may be utilized. Av- 
cording to Mr. Herbert M. Wilson, of the United 
States Geological Survey, the great hope for the pr: 
ervation of our timber supplies lies in teaching t} 
people how to scientifically manage the forest a1 
prevent waste; and he summarizes the method to ‘ 
adopted as follows: The putting to use of every pa 
of each tree that is cut; the stopping of forest fire 
the prevention of wasteful bark cutting, and the e 
ployment of means to preserve the life of the timl. 
after cutting in the various uses to which it is pu 
It is encouraging to learn that prompt action, such a 
is being encouraged by the Bureau of Forestry, m: 
place this country in an even better position than E 
ropean countries, whose forest resources were pract 
cally depleted before remedial measures were tak¢« 
It is also expected that the rapidly-extending use 
concrete in place of wood will serve as a powert 
agent in preventing the extermination of our fores 
e-P- + -0  oe — 
THE BRITISH NAVAL PROGRAMME FOR 1908. 
Though the naval appropriation made by the British 
government for the year 1908 represents a slight 
crease upon the estimate of last year it is consid 
ably below what it was four years ago, which marked 
the high-water mark in British naval production. F 
the current year the total sum to be devoted to naval 
purposes is $161,597,500, of which $37,726,010 is to 
expended upon new construction. The new pro 
gramme, which in the words of the First Lord of t! 
Admiralty is “exceedingly modest,” 
building of one battleship of the improved “Dre 
nought” class, one large armored cruiser, six fast pro 
tected cruisers, sixteen torpedo-boat destroyers, and a 
number of submarines to the estimated value of $2- 
500,000. In regard to the latter the Admiralty has 
entered upon a new policy, that is the construction of 
this class of craft in the government dockyards, the 
object being thereby to keep a check upon private con- 
tracts. Moreover the department has come to an ar 
rangement with the leading armor-plate manufacturer 
whereby a considerable reduction in the price of armo 
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has been effected and this development will exer« 
an appreciable reduction in the cost of warship co 
struction. 

Though only one vessel of the “Dreadnought” cla 
is to be laid down during the present year the British 
Admiralty has already, including vessels of the “Lord 
Nelson” and “Agamemnon” class which coincide with 
the all-big-gun type of warship, nine of these vessels 
launched, while three are in course of construction and 
two more are authorized, making fourteen units of 
this type in all. 

Between April 1, 1907, and March 31, 1908, twenty-six 
warships have been completed and placed in commis 
sion. These comprise one battleship (‘“‘Lord Nelson’) 
three armored cruisers, three torpedo-boat destroyers 
of the new ocean-going 33-knot turbine type, ten to: 
pedo boats of the coastal class, eight submarines, and 
the repair ship “Cyclops.” At the present time ther 
are also building sixty further vessels—seven batt!: 
ships, four armored cruisers, one unarmored cruis« 
ten torpedo-boat destroyers, twenty torpedo boats, and 
eighteen submarines. 

The present government is continuing the general 
lines of the policy of the former administration, the 
results of which are now commencing to bear frui 
The nucleus-crew system has proved highly satisfa 
tory and is to be continued. Under this arrangemen 
the chief executive officers and more important ratings 
are always on board the vessels when out of commi 
sion. From time to time the full crews are made u 
and are subjected to a course of sea-going practice 
while the machinery and boilers are always main 
tained in first-rate condition. The result is that suc! 
vessels are always ready for instant mobilization, an 
the wisdom of this arrangement has been strongly ex 
emplified during the past few months, when vessel 
with such nucleus crews have been suddenly calle: 
out for an emergency and have been able to reply to 
the summons with the minimum of delay. 

In regard to the establishment of the new dockyard 
at Rosyth on the east coast of Great Britain, $17 
250,000 is to be devoted during the current year to 
ward the construction and equipment of this stratezi 
cal point. The property acquired aggregates 1,184 
acres with 285 acres of foreshore. A superintenden 
engineer was appointed for the purpose of studyin: 
the various great dockyards throughout the world to 
gether with their equipment, so that Rosyth might bh 
replete with the most modern appliances and whe! 
completed constitute tho finest and largest naval por! 
extant. As a result of his investigations a genera 
scheme has been drawn up in such a manner that an) 
section or sections might be carried to fulfillment 1! 
once without interfering with the general aspect o 
the whole idea. The Admiralty proposes to push for 
ward with the construction of a great graving dock 
closed basin, and an entrance lock with a depot for 
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submarines, destroyers, and oil storage, as liquid fuel 
is to be so extensively adopted in the navy in future. 
The basin is to have an area of 52.5 acres, with accom- 
modation for eleven of the !argest warships along the 
quays, and twenty-two when double-banked. Special 
attention has been paid to the rapid strides that are 
being effected in naval design, ard the dockyard is be- 
ing constructed rather with a view to future require- 
ments than to present-day exigencies. The present 
appropriation is intended to cover the cost of the 
necessary pier constructional work, the contract for 
which is to be shortly let and which it is anticipated 
will be completed in ten years. 
> +O or 
DELAGRANGE’S RECORD AEROPLANE FLIGHT. 

On April 11 M. Delagrange, the French sculptor who 
has been experimenting latterly with an aeroplane 
which is practically a duplicate of M. Farman’s ma- 
chine, is said to have made a circular flight of about 
41. miles above the parade ground of Issy-les-Mouli- 
neaux, near Paris. 

Mollowing a triangular course, the aeroplane touched 
ground twice in the first two rounds, but made the last 
without touching and at a 
height of about 12 feet. The flight lasted $% min- 
utes, and is said to have been terminated on ac- 
count of M. Delagrange becoming fatigued from oper- 
ating so continuously the horizontal rudder. The two 
rudders of his aeroplane are controlled by a single 
steering wheel. This wheel is turned in one direction 
or the other to operate the vertical rudder and steer 
the aeroplane to the right or to the left, while by 
pushing forward or pulling backward on the wheel, the 
horizontal rudder is moved, and the machine made to 
fall. While in flight, it is necessary for the 
aviator to constantly manipulate the horizontal rudder, 
in order to keep the machine at a fairly even height 
The working of this rudder is 
arduous task, besides being a great strain 
the nerves of the operator. It is interesting to 
note that the flight was terminated for the cause 
stated, and not on account of the overheating of the 
motor, which has been the cause of the termination 
of most of Farman’s flights. The Delagrange aero- 
plane is fitted with a radiator and pump for properly 
cooling the water, and it is doubtless on this account 
that it was possible to accomplish so long a flight. 
The Delagrange shows that some 
better horizontal rudder must 
better still, that a machine which is 
must be built before very long 
flights are accomplished. It has also brought out the 
fact that the operation of a flying machine is no child’s 
strain upon the nerves and 
muscles of the aviator. The covering of so long a dis- 
tance after but very little practice was quite unlooked 
for, and only goes to show how very near the solution 
of the problem we are at the present time. 
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IMPROVEMENT OF THE AMERICAN MERCHANT 
MARINE. 
BY WILLIAM P. MUNGER. 

In 1905 Admiral Dewey, in a letter to the Secretary 
of the Navy, gave twenty good reasons why, as viewed 
from a military standpoint alone, the merchant marine 
of the United States should be augmented. After 
commenting on the deplorable condition of our mer- 
chant marine, showing the difficulty of getting aux- 
iliary vessels at the outbreak of the late Spanish war 
pointing out that the embarrassment would have been 
still greater if the operations of war had been more 
unexpected and against a more active enemy, describ- 
ing the negative support that would be and is given 
the navy by the merchant marine, he remarks that 
another benefit accruing to the navy from a larger fleet 
vessels would be a large 
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of American-owned merchant 
number of experienced seafaring men, forming a valu- 
able reserve with which to man auxiliaries. 

We are now carrying 8 per cent to 12 per cent of our 
and American bottoms, which 
means that we are intrusting our rivals with the deliv- 
ery of our goods. Can we expect our rivals to be as 
handling or as prompt in delivering our 
goods as their own? The testimony of the manufac- 
turers of the entire country before the Merchant Ma- 
Commission of 1906 shows that American mer- 
chants find it hard to get into the South American 
markets, and harder still to stay there; for they can 
never depend upon the starting of English and German 
vessels. The American mails must cross the Atlantic 
twice on the subsidized liners of England. The result 
is the inevitable one. We have lost our hold upon 
South America. Likewise our prestige has been and is 
being lowered in the Orient and the Occident. 

Among the various plans which have been proposed 
to strengthen our merchant marine, the following 
Stand out as the most often discussed: Free ships, 
discriminating duties, bounty to ship owners building 
Ships, larger compensation for carrying mails, and 


exports imports in 


careful in 


rine 


subsidy. 
Free ships mean (1) free trade, because that method 
allows all materials entering into the construction or 





Scientific American 


repair of ships engaged in foreign trade to be imported 
free of duty. The objections to this are: First. That 
all materials entering into the construction or repair 
of ships are now, by the provisions of the Dingley 
law, upon the free list; and this method has not built 
up our merchant marine. Second. That this policy 
would not help the merchants to pay increased running 
expenses after ships were built. (2) The building of 
ships in a foreign country and putting them under the 
American flag. This is a bad policy, because, even if 
the ships were just as well built, American labor would 
be deprived of all that work and pay. 

Discriminating Duties.—The objections to the policy 
of (1) remitting to consignees a certain percentage of 
the duties upon goods if imported in American bot- 
toms, or (2) of imposing an additional duty if carried 
in foreign bottoms, or (3) of so modifying the tonnage 
tax laws that American ships would pay less tax than 
those of a foreign nation, are: First. It would not 
benefit our very large export trade. Second. It would 
necessitate the abrogation of thirty commercial treaties, 
and to secure thirty more as favorable would be an 
almost impossible task. Third. The probability of 
retaliation by other nations is far too serious a risk 
to be taken. Fourth. The quantity of goods on each 
voyage would vary, and the ship owner could not be 
sure business would be sufficiently remunerative to 
warrant him in building and running vessels under 
this plan. Fifth. It is not general in application, as 
many of the ports that we wish to make our free trade 
ports, or the articles carried, are now on the free list. 

Bounty to Ship Owners Building Ships.—This plan, 
in its best form, advocates the payment of a bonus to 
ship owners when new ships are commissioned from 
American yards, this amount bringing the net cost 
down to the foreign builder’s figures. This plan would 
in no way bring down running expenses to the low 
figure of the heavily-subsidized foreign merchant ma- 
rine. It would be like deserting a child at its birth. 

Larger Compensation for Carrying Mails.—Mail sub- 
ventions tend to build up fast steam lines with little 
cargo capacity, and to increase the compensation would 
probably drive our already too few steam “tramps,” 
the large and slow cargo sailing vessels, and the deep- 
sea fishing vessels out of business. 

Subsidy is an equatization to ship owners for the 
yearly loss sustained by the increased cost of running 
under the American flag, the American laws requiring 
better housing and better food for the crew than the 
laws of foreign nations. The forms which a subsidy 
plan usually assumes are: (1) A direct payment to 
ship owners per ton of freight per mile. (2) A direct. 
payment per registered ton-mile. (3) A direct pay- 
ment per gross ton-mile. (4) A payment based on 
the number of days the vessel is engaged in foreign 
trade. 

1, 2, and 3 would not be applicable to deep-sea fish- 
ing boats, while No. 4 puts the American ship in a 
position to compete with the foreign ships, all of which 
have lower operating expenses. But it does not help 
the ships to spring into existence. As none of the 
above will by itself solve the problem, there is pro- 
posed, as a composite measure: 

(1) A bounty paid to ship owners building ships of 
40 per cent of the gross cost of all ships built for the 
foreign trade the first year, 30 per cent on all built the 
second year, 20 per cent on all built the third year, 10 
per cent on all built the fourth, and none thereafter. 
This plan would enable American capital to secure 
ships as cheaply here as abroad. Since American 
workmanship excels, this would create a demand for 
American ships, and give work te American shipyards 
and jobs to American labor. The more ships that are 
built, the more thoroughly organized the shipyards 
would become, and hence the lessened cost, and hence 
the diminishing rate of bounty. 

(2) A greater mail compensation paid to lines of 
fast American mail steamers, all of which must come 
up to specified tests as to speed and adaptability to 
government uses in war. Besides supplying the extra 
vessels needed, this plan would be a means of opening 
new trade with South America, Africa, etc. 

- (3) Subsidy to cargo vessels and deep-sea fishermen 
to equalize the running expenses of that class of ves- 
sels. The number of months that a vessel has been in 
service is the basis on which the following subsidy 
should be granted: 

Period of time in Service. 








Subsidy Earned. 


12 months of one year...... $5.00 per registered ton. 
9-12 months of one year...... $4.00 per registered ton. 
6- 9 months of one year...... $2.50 per registered ton. 


Any one vessel to receive only one of the above boun- 
ties, and to be at the disposal of the government (for 
a prescribed consideration) in case of war. 

(4) Naval Volunteer Retainers.—Foreigners would 
flock to secure the superior American food and treat- 
ment, and then when the war clovds hung over the 
United States, would go back to their own govern- 
ment, and leave us with our pick of vessels, but with- 
out trained citizens to man them. Therefore, it is 
proposed that “naval volunteers” be required on each 
outward passage, and an increasing percentage of these 
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as members and apprentices of each crew until at least 
50 per cent are such men, such persons to receive from 
the government each year as compensation for will- 
ingness to serve in case of war a sum which varies 
from $100 for masters and chief engineers to $15 for 
boys. 

These schemes will cost, and who will pay? 

There is at present a tax imposed on the tonnage of 
any vessel for entering (except in distress) 
the world over. This is generally limited to the first 
few entries each year. In the United States the money 
thus derived ($862,840) goes into the nation’s treasury 
to be spent for irrigation, or Indian 
other lay purposes. Postmaster-General 
January, 1908, directs our attention to the fact 
the net profit from the ocean-mai' 
fiscal year was $3,637,226.81. 

In all fairness, incomes thus obtained should be used 
to aid the struggling industry 
and, as the tonnage dues of the United States are the 
lowest in the world, as a partial offset to the proposed 
expense an advance of 10 cents per registered ton is 
suggested for each arrival of any vessel from nearby 
foreign ports, not to exceed $1 per ton in any one year. 
and 20 cents per registered ton for each arrival from a 
distant foreign port, not to exceed $2 per ton for any 
one year. The net profit on ocean mail should revert 
to the fund. 

In 1905 there were only 92,786 gross tons built on 


any port 


reservation, or 
Meyer, in 
that 
service in the last 


under consideration; 


the seaboard, not over 25,000 tons were designed or 
even could be used. 
The naval volunteer idea being entirely new in 


America, it is probable that not more than 3,000 men 
would be enrolled the first that 
a total enrollment of 6,000 the second year, 8,000 the 
third year, and 10,000 the fourth, 
sumably exhaust the available 
based on Great Britain’s example. In round numbers, 
there would be an average profit of $4,000,000 a 
from the ocean mail service, and this would 
was offered: and the tonnage tax 
would afford $4,500,000 per annum. 

If the above plans were adopted, the American peo- 


year; there would be 


which would pre- 


supply of material, 
year 
increase 


as better service 


ple would make a profit, secure lower freight rates, 
and secure following beneficial results: 
1. Ten thousand naval volunteers available in case 


of war. 2. A new fleet of from 200,000 to 300,000 tons 
of steel mail steamships, and a naval reserve needed 
by the country as shown by the report of Admiral 
Dewey. 3. A net addition of fishers 
tonnage of 5,300,000 tons, increasing fourfold the 
actual ocean shipping of the United States, and en 
abling us to carry not 10 per cent, but 30 per cent or 
40 per cent of our own exports.and imports. 4. The 
creation of ten regular new or strengthened steamship 
lines, creating new outlets for American 
The burden of this would be 
by the foreign ships which have disintegrated 
now monopolize the American merchant marine. 

—————+ 0 a 

A NEW PROCESS IN MILLING. 

A new process in milling, by which the phosphates 
and other essential mineral salts are retained and a 
good merchantable white flour produced, has been de 
vised by Mr. F. C. Ireland, a food expert. 

The flour produced by this new system of milling is 
uniform in quality, whether made from oid or 
wheat. The bakery shows a yield of 20 per cent more 
bread and of a more nutty flavor and certainly of 
greater hygienic value than bread made of any flour 
under the old system. In this new sysiem no chemi- 
cals whatever are used in the process. The flour has a 
slight yellowish color owing to the retention of the 
phosphates and other mineral salts, which are all or 
nearly all refined out of the white flour by the system 
now in use. 

In this new flour the starch, gluten, nitrogen, car- 
bon, calcium, sulphur, sodium, iron, and 
magnesium are retained. All these essential constitu- 
ents, found naturally in the wheat, are so consoli 
dated together and in such a manner that the very best 
refining machinery, while useful in removing the bran, 
which is a substance of straw, cannot remove the min- 
eral salts mentioned. They are left in the flour, no 
matter how fine it is made. 

2 
Helium Not Solidified, 

Prof. Dewar, who recently made the announcement 
that helium had been solidified by Prof. Ohnes, of Ley- 
den, now admits that a mistake has been made. Prof, 
Ohnes discovered that his helium contained a slight 
admixture of hydrogen which accounted for the solidi- 
fication. 


our cargo and 


products 


borne in a large part 


and 


new 


potassium, 


+0 +e 

When the oxides of nitrogen have been separated 
from the mixture which is formed by eleetrigal dis- 
charge in air, it is important to cool the mixture of 
the gases in order that dissociation may be avolded, 
To do this H. Pauling, in a recent American patent. 
proposes to effect the cooling by introducing an already 
eooled mixture of the gases into the hot gases, instead 
of using an inert gas for this purpose. 
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COMBINED MUTOSCOPE AND TALKING MACHINE. 

There are certain inventions of so common-sense a 
immediately suggest the question, 
theught of 
relationship between phonographs or kindred 


character that they 


Why was not that before? There is a 


natural 
machines and moving 


picture apparatus, 


since they both give a reproduction of life, 


Scientific American 


unless fully a quarter of an hour has elapsed after the 
beginning of the effervescence. Disregard of this cau- 
tion might cause an explosicn on account of the oxygen 
left in the bottle. 


A given weight of aluminium displaces almost four 
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is no need of a Wolff bottle with a contrivance for ‘he 
gradual addition of small amounts of one of the re. 
agents. All the needed alkali is placed in the bo'(le 
at the outset, and the gas is generated continuously 
and regularly until the last bit of aluminium has «js. 
appeared. 
ete 





What 
logical than to combine the 


though appealing to different senses. 
co tld he 


two machines so that one would complement 


more 


This has just been done by Mr. 
Newark, N. J., in the 
It is Mr 
have 


the other 
in FF 


manner 


Valiquet, of 
shown in our engraving. 
that 
acme of their popularity 
them, 


Valiquet’s opinion phonographs 


about reached the 
and many are beginning to tire of 
and that by adding the mutoscope feature 
revival of interest in the 
their popularity will re- 
With this in view he 


apparatus that the mu- 


there will be a 
instruments and 
ceive a new boom 
has so designed the 
fitted to any 


toscope attachment may be 


standard phonograph either of the disk or 


of the cylinde r type 
Our illustration shows a disk machine fit- 
attachment 


ted with the moving 


projected through the horn 


picture 
The pictures are 


of the instrument. The usual elbow to 


which the horn is applied is removed and in 








CONVERTIBLE MILITARY TRANSPORT 
MOTOR WAGON. 
BY OUR ENGLISH CORRESPONDENT. 

The vehicle pictured in the accompanyi 
engraving is expressly designed for milit 
purposes for the transport of troops, or 
the conveyance of baggage, stores, ammu 
tion, etc. The conversion from one 1; 
to the other is effected in a few seconds, a 
if so desired, one-half of the wagon can 
arranged to accommodate passengers, 1 
other half being available for freight. T 
most important feature of the design is t 
no extra parts are required to convert 
from one type of vehicle to the other. 
seats are so arranged transversely that e 
passengers all face in the direction in which 
the car is traveling. Steel standards @ 
fixed at each side, and on these the seais 
rest, the latter made in two parts 
hinged together, one part forming a b: 
rest, while when used as a baggage wag 


being 








its place a tubular tee is provided. In the 


forward end of this member the horn is 


secured The 


member is also provided with 

the mechanism for operating the reel of pictures. The 
film is coiled up on a reel mounted above the tee tube 
and passes over the rear end of the tee to a take-up 
reel below. The film is moved past the end of the tee 
by operating a hand crank which actuates the neces 
The 


gearing also actuates a shutter which vibrates up and 


sary gearing to travel 


multiply the speed of 


down so as to interrupt the exposures in the usual 


manner. The lantern is mounted on a pair of hori- 


zontal bars which 


project to the rear 


A COMBINED MUTOSCOPE AND TALKING MACHINE. 
times as much hydrogen as is evolved by the same 
weight of zinc, and some day, therefore, aluminium will 
be used instead of zinc for the industrial preparation 
of hydrogen. The methed is at 
than the 
should be 


present more expen- 


sive ordinary zinc-and-acid process, yet it 


given the preference in several cases on 


account of the following two points of superiority: 
1. The gas is free from hydrogen arsenide, hydro- 


gen sulphide, and acid vapors. Its greater purity be- 


these standards serve as supports to 
sides 

When it is desired to convert the vehi 

from a baggage wagon, the s 

} 


which are portable, are lifted out and used to b 


passenger into a 
up the sides of the vehicle. The necessary fastenil 
for securing the sides are already fitted, so that 
complete change can be effected within two minu 
An important feature in the designing is that the s 
are exactly half the length of the space which is re- 
quired to be filled so as to change from passenger to 
The seats have an over-all width of 
15% 


a similar c! 


baggage wagon. 
inches, wi 





and are support- 


ed ai the extreme 
rear end on anad 
justable vertical 


standard Either 


gas or electricity 
may be used to 
furnish the light 
It will be noted 


that the talking 
machine is un 
changed with the 
exception that the 
elbow is replaced 
by the tee tube 
The _ instrument 
thus combined is 
called a “photo 


phone” and should 








space between 

each. Five rows 
‘ of seats are ay 
able when 


wagon is ex 
sively used 
passenger 
poses, and this 
provides acct 
modation IT 
twenty-five men 
Suitable clips are 
provided on the 
back of each 
for the housing 
of rifles. 

The vehicle has 
an over-all lengt! 
of 21 feet 4 








furnish much en inches and is 
tertainment is driven by a four 
the audience, cylinder 32-horse 
whether in the power gasoline 
home on in a pub- : motor. The over- 
lic ball. will be A CONVERTIBLE MILITARY TRANSPORT MOTOR WAGON. all width is ( 
able to see and The vehicle will accommodate 25 men, or it may be converted into a baggage wagon feet 9 inches 
hear at the same while the top of 
ume a comi production, and comes especially apparent when it is used to inflate the sides is 6 feet 9 inches above the ground. At th 


pertormance, 
the like We are 


special films and 


operatic 


informed that a large number of 


records have been prepared with a 


special view to providing an entertaining combina- 


tion of music or conversation with moving pictures 


The cylinder machine is similar in most respects 
to the disk machine, with the exception that a flex- 


ible connection is provided between the horn and 


the stylus so that the horn may remain stationary 
while the stylus travels from end to end of the 
eylinds 
2-0-2 
A SIMPLE APPARATUS FOR GENERATING HYDROGEN. 
BY PROF a TAVE MICHAUD, COSTA RICA STATE COLLEGE 

Broken pieces of aluminium table or kitchen ware 
can be ed for several interesting chemical experi- 
ments. The following is a simple one: Buy from a 


a foot or two of rubber tubing, a stopper with 
a smal! glass tube running through it and a few ounces 


of caustic potash or soda. Select a bottle to match 
the stopper and in it place the broken pieces of alu- 
minium Pour over them some lukewarm water and 


add a few spoonfuls of caustic soda. (This chemical 
is not so dangerous to handle as sulphuric acid, yet 
contact with the skin should be carefully avoided.) 
An effervescence will at once take place and will last 
n spite of the fact that the liquid is 


no longer lukewarm 


for several hours 


Hydrogen gas will be generated, escaping through 
the rubber tube, and the gas may be used for any of 
the experiments described in books on chemistry. It 
should not be ignited directly at the end of the tube 


soap bubbles With the classical apparatus the ex- 


periment cannot be made unless the gas is purified 
after leaving the bottle, because the acid vapors it 
carries along break the bubbles long before they reach 
any considerable size. 

2. The apparatus is simpler and the operation easier 


than in the case of the zinc-and-acid process. There 

















’ & SIMPLE APPARATUS FOR GENERATING HYDROGEN. 


rear beneath the floor there is a toolbox, and a locker 
in which 6,000 rounds of rifle ammunition can be Ca! 
ried is also provided. Ringbolts are provided to pe! 
mit of securing heavy and cumbersome piles of bag 
gage with ropes if found necessary, and there are also 
two eyebolts large enough to take block and tackle 
When used as a composite passenger and baggage \ 

hicle, the seating accommodation comprises two rows 
of seats, the latter half of the car, 614 feet in length, 
being used for stowing the baggage. 

The commanding officer’s seat is placed beside the 
driver, who is thus conveniently near for carrying out 
criving instructions, while to the dashboard is fitted 
a folding table for the use of the officer, who may 
desire to consult maps, etc., while in transit. 
and handy nature of this car has 
One of the volunteer b 


The convenient 
recently been demonstrated. 
talions upon the Tyneside has acquired one of these 
vehicles and has found it highly serviceable for certain 
phases of military operations. Owing to its substantial 
construction, it is well adapted to the rigors of mili: 
tary service, though it is equally applicable to ordi- 
The vehicle was designed by Sir 


t 


nary freight traffic. 


W. G. Armstrong, Whitworth & Company, the well- 
known British armament manufacturers. 





Getting broken taps out, says a writer in the Amer- 
ican Machinist, is, in one shop at least, performed )Y 
pouring hydrochloric acid into the hole. The acid is 
left there for about four minutes and enough of the 
tap and the hole is eaten away to loosen the tap, 
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A CLOCK WITH A SINGLE WHEEL. 

BY R. 
product of mechanical and horological 
g-nius is illustrated herewith. Were it not for the 
familiar-looking dial, there are few persons indeed 
wio would take this object to be a clock. 
This wonderful timepiece, which was con- 


NEWTON, 


A unique 


Scientific American 


ing knowledge of ancient civilization. Mesopotamia, 
the old Two River Land, situated in the valleys of the 
Euphrates and Tigris, forms the main center of the 
work of the society. The city of Babylon, with its 
walls and canals, and the royal citadel of Nebuchad- 
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work of Prof. Koldeway, who for about ten years has 

lent the society his valuable assistance, that the com- 

plicated and extensive plans of this giant city, which 

had been so long the ruler of the world, will soon be 
reconstructed in their entirety. 

The headquarters of German excavation 

work in Babylon, in spite of its isolated sit- 





structed by C. H. Brigden, a watchmaker of Ga 
Los Angeles, Cal., has been made to keep 
time with a single wheel only. This wheel 

is really no wheel at all, but rather a per- 
forated disk which serves as an escape 
wheel. 

The escape wheel is kept under rotary 
tension by two weights, very much like the. 
escape wheel of a large clock. In place of 
a pendulum and gearing, 31 quarter-inch 
steel balls are used, which operate consecu- 
When the timepiece is set, one of 
the metal balls is caused to descend, in zig- 
zag fashion, on two pivoted plates, one lo- 
cated above the other. After the ball has 
descended to the lower plate, its course is 
directed in such a way that it enters one of 
the holes at the lower end of the perforated 
disk, releasing the disk and then proceeding 
in its rotary motion the space of one hole. 
As the time consumed by such an opera- 
tion is limited to one minute, it follows that 


ively. 











a uation, far from all European civilization, 
have been fitted up with relative 
and comfort. The society has further done 
successful work on the site of ancient Assur 


The palaces of Salmanassar I. 1300 


luxury 


{about 


years before Christ), Tiglath-Pilesar I 
(about 1100 B. C.), and Assurnazirpal (900 
B. C.), the temple of Assur, the uppermost 
Assyrian god, with its lofty tower (the 
Zikkurrat), have been laid bare with their 
foundations. The city walls, 23 feet in 


thickness, protected by a quay on the bank 


of the Tigris, with their vaulted sallyports 








the disk must be pierced with 60 holes for 

hour’s time. The forward motion and 

stopping is effected by the unlocking and 

locking of a spring, the former part of which may be 
done by the percussion of the descending ball. As the 
perforated disk carries 30 balls on one-half its diam- 
eter, the addition of the 31st ball will change the per- 
pendicular position of ball number one, and cause it to 
roll out onto the upper pivot plate. It will then re- 
peat its original operation. 


one 





THE EXPLORATIONS OF THE GERMAN ORIENT 
SOCIETY. 
BY DR. ALFRED GRADENWITZ 

Though our age is mainly characterized by a keen 
industrial activity, and a rapid advance of such doc- 
trines as are apt to improve our standard of life, it 
by no means disregards the painstaking work of the 
archeologist, intent upon penetrating the spirit of by- 
civilizations. On the contrary, we 
that studies have 
rapidly as in the last few decades, owing especially to 
the systematic excavation earried out by the 
leading As a result of these endeavors, the 
ideas so far held with regard to the relative impor- 
tance of ancient would seem to be on 
the eve of a complete revolution, archeologists realiz- 
ing more and more that the originality and importance 


gone are safe in 


stating those never progressed so 


work 
nations. 


civilizations 


of Grecian civilization, being mainly based on the far 


more grandiose Egyptian and Babylonian (and gen- 
erally Semitic) civilizations, has been greatly over- 
rated. If certain aspects of our modern civilization 


appear rather petty, as compared with the grandeur 
of Greco-Roman culture, the more 
tions from which this has arisen, 


civiliza- 
in their turn eclipse 
it by their incomparably greater majesty. 

The interest of 
round the African Orient and Western Asia, which is 
the cradle of humanity and its civilization. As private 
nitiative is unable to cope with the political and fin- 


ancient 


archeologists obviously centers 


ancial difficulties besetting their work, the leading 
nations have organized special societies under the 


respective and sover- 


Orient 


their 
German 
under the patronage of the Emperor, and 
among its members the foremost scien- 
tists, as well as leaders of society, has been successful 
in contributing to a large extent to our ever-increas- 


iuspices of 
The 


ago, 


governments 
eigns. Society, founded just ten 
ears 
which boasts 


A CLOCK WITH NO GEAR WHEELS. 


nezzar and Nabopolassar his father have now been ex- 
cavated almost entirely. Esagila, the national sanctu- 
ary of the Babylonians of old—the temple of Marduk, 
their supreme deity—has been restored to light, as 
well as the majestic double gates of the goddess Ish- 
tar. After having been hidden by the earth for thou- 

















Vase From the Temple of King Sahure. 


sands of years, the towers of the gate now again rise 
to a height of 40 feet, and the reliefs of bulls and 
dragons decorating its walls, with variegated en- 
amel tiles, still give an idea of the ancient splendor 
of its colors. It is mainly due to the indefatigable 


and well-preserved ramparts, have again 
been brought to light from the surrounding 
debris. An enormous city gate has been 
found, with powerful double doors, situated 
one behind .another, the six heavy basalt 
angle stones of which are stili situated at 
the old place. Of special interest are the 
sepulchers, found in the middle of the city 
and which are partly intact. They show 
that inhumation and incineration were 
practised side by side in late Assur A 
number of private houses further give an 
insight for the first time into the arrangement and 


inner appointment of Assyrian dwellings. 

In connection with the 
work, the German Orient Society has 
cessful researches of a similar kind in 
at Tell-el-Mutesellim 
old), where in conjunction with the German Palestine 
Company, the city walls with their gates and a num 


Mesopotamian excavation 
carried out suc- 
Palestine, viz., 


(which, probably, is Megiddo of 


ber of sepulchers have been uncovered; and in ancient 
Galilee, where a dozen synagogues were searched, es 
pecially at Tell-hum, the ruins of the well-known Bibli- 


cal place of Capernaum. An expedition has recently 
set out to excavate ancient Jericho. 
The first remarkable find made in the ruins of 


Babylon was a stele, bearing Hittite inscriptions, and 
which, as it were, presaged some even more important 
discoveries lying in the Orient 
fact, the latter only quite recently, in conjunction with 
the excavation work of the Ottoman Museum at 
stantinople, succeeded in laying bare the capital of the 
once powerful Hittite realm in the Asia 
Minor, and the unexpected discovery of an archive com 
prising thousands of clay tablets, with cuneiform in 


store for Society In 
Con 


center of 


scriptions from the thirteenth century B. C., justly 
amazed and startled the scentific world 

Egypt was very early the scene of similar work at 
the hands of the German Orient Society. At Abusir 


a number of sepulchral pyramids and mortuary tem 
ples of several rulers of what is called the Old King 
dom (about 2500 B. C.) have giving 


for the first time a clear idea of royal sepuichers at 


been discovered 


that early epoch of Egyptian history. Their reliefs 
may be counted among the finest productions of the 
Egyptian art of those times. Numerous columns, part 
ly in an excellent state of preservation, have been 
found in temples, and richly-gilded vases adorned with 
blue faience incrustations, which were used in con 
nection with the cult of the dead kings, afford a rare 
pleasure even to our over-sated eyes. At Abusir-el 


Meleg, at the entrance to the Fajum, there has been 
discovered an extensive prehistoric cemetery 
3500 B. C.), the tombs of which, with their 
offerings, are of the highest importance to the history 
of the earliest Egyptian decorative art. A trial search, 
made at Tell-Amarna, would seem to be of very good 


(of about 


numerous 

















Double Gates of the Goddess Ishtar. 
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Excavations at the Assur Citadel. 
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augury fer the future, being likely to result in the 
complete excavation of the city of Amenhotep IV., the 
Egyptian “heretic king,”’ whose reign was possibly the 
most remarkable epoch in the history of the ancient 
Orient 

An extremely interesting find, recently made in 
Lower Egypt, ts a papyrus bearing Aramaic inscrip- 
tions in cuneiform and Semitic characters, according 
to which a prosperous Jewish colony was in existence 
as far back as five centuries B. C. The most remark- 
able fact borne out by those inscriptions (which have 
been deciphered by Prof. Sachau) is that a Jehovah 
temple, in which every detail of the Biblical cult was 
performed, existed in that country simultaneously with 
This, apart from the 
existence of numberless synagogues scattered through- 


the second temple of Jerusalem. 


out the civilized world of those times, is an excellent 
argument against certain modern critics of Judaism, 
who would fain abase it to a narrow-minded local cult, 
devoid of any universal ideas. 

Apart from the excavation work proper, the German 
Orient Society has set itself the task of making its 
results more widely known, by issuing to its members 
four to six illustrated reports per annum, and by ar- 
ranging a limited number of scientific publications in- 
tended to reach those interested in archeology. 

->-+e> — 
Sereen Plate Color Photography.* 

In order that any method of color photography may 
be clearly understood, it is necessary first to consider 
the basis upon which color photography has been de- 
veloped. That basis is that any cclor might be match- 
ed by a mixture of light of three different colors, 
those colors being chosen correctly as regards their 
spectrum composition, and then being adjustabie in 
This effect is an 
experimental one, and independent of any theory of 
vision. If three isolated patches of the spectrum be 
taken, an orange red, a blue violet, and a pure green, 


then by mixing these three isolated patches, any of 


intensity until the color is matched. 


the primary or secondary colors may be matched, the 
only colors which cannot be matched being the pure 
colors outside the range, namely, pure monochrome 
violet, which is so dark that blue violet would match 
it quite satisfactorily, and pure deep spectrum red 
to which the nearest match which can be obtained is 
orange red degraded by black. In fact, pure deep 
spectrum red is the only color which could not be suffi- 
ciently well matched by this method. Forty years 
ago Ducos du Hauron suggested the production of a 
screen plate forming a simple method of color 
photography, which was to consist of a sheet of trans- 
parent paper mechanically covered upon its surface 
with three kinds of coiored stripes or divisions. Writ- 
ing of this method, du Hauron said: “Let us imagine 
that one covers the surface of the paper on the side 
where the color stripes are imprinted with a prepara- 
tion which gives directly, under the influence of light, 
a positive proof, and that one receives on its reversed 
side—namely, on the side not covered with stripes— 
the image of the camera. It will happen that the 
three single colors will filter through the paper and 
form each its positive print, i. e., its print in light 
of the corresponding ray of color, and the three prints 
will be formed with the same rapidity, in spite of the 
unequal degrees of actinism of the three simple colors, 
if one has been careful to give to each of these three 


sorts of stripes a relative translucency, inversely as 
the photogenic power of these same colors on the pre- 
paration employed.’” That was in 1868, and it formed 
the basis of the screen plate processes, the first of 
which was put forward commercially in 1895, when 
Prof. Joly invented his system of screen plate photog- 
raphy Prof. Joly ruled on gelatine-coated glass sets 
of three lines, and placed the screen so prepared in 
contact with the sensitive plate. After exposure the 
plate was developed and the positive made; it was then 
again placed in contact with the screen, the result 
being a most satisfactory image in colors. The real 
difficulty of the Joely process appeared to have been 
the difficulty of obtaining plates which should be regu- 
lariy of the same sensitiveness. The compensating 
screen which fitted one batch of plates would not fit 
another, and that difficulty was felt to be a grave ob- 
jection to the general application of the process. 

Somewhat previously to Prof. Joly’s method, Mac- 
donough had prepared plates by scattering over their 
surface small flakes of colored shellac, and then fusing 
these flakes on to the surface; but Macdonough was 
convineed of the superiority of the line method, pos- 
sibly because of registration difficulties, and he en- 
deavored to produce screens by machinery in large 
quantities. The plates were ruled with fine lines by 
means of celluloid wheels which deposited colored inks 
on the surface, but the process was very difficult and 
the plates were extremely costly to make. 

Another process, one which is said to be nearly 
ready, is that invented by Robert Krayne. Sheets of 
celluloid are stained in the requisite colors, and are 

* From an address by Dr. C. E. Kenneth Mees, D.Sc., before the Lon- 
An important historical article on the history of 


don Society of Arte 


cclor photography appears in the current issue of the SUPPLEMENT. 


Scientific American 


then placed on the top of each other and cemented 
together so as to form a continuous block of red, 
green, and blue celluloid. A section is then cut 
straight through this block, and a leaf obtained which 
shows throughout its width the red, green, and blue 
lines which were originally the leaves forming the 
block. To make the Krayne mosaic screen, these lined 
screens are again cemented together to form a block, 
and a section is now cut at right angles to the line 
direction. The colors of the Krayne plates which the 
lecturer had seen were very good, but it is difficult to 
get the line sufficiently fine. It involves the cutting of 
extremely thin celluloid sections; and it must be re- 
membered that the narrower the lines became, the 
finer must be the celluloid; otherwise the parallax 
error due to the thickness of the line would be appre- 
ciable, and it would probably be necessary to support 
the film on glass if it became so thin. Also, if the 
line is to be made very thin, it would be necessary to 
dye the celluloid very deeply, in order that the colors 
might be of the requisite intensity. I have coated a 
sheet of glass with bichromated gelatine on the ordi- 
nary coating machine, and then exposed this glass 
under a lined screen having the black lines one-half 
the width ef the spaces. In this way two-thirds of 
the width of the screen became hardened, the lines 
covered by the black screen line remaining soft. This 
soft line was then dyed up with one of the many dyes 
which do not penetrate hard gelatine, and, after dry- 
ing, the plate was again coated with bichromated gela- 
tine, and the second and third lines were put on in 
the same way. This method of manufacture is quite 
simple with ccarse lines, such as are necessary for 
illustrative purposes, about 15 to the inch, but I doubt 
if it would be commercially practical for small units. 
It does not follow that the method which comes to 
the fore is easiest of production, or the one calculated 
to give the best results. Either of those things might 
be true or.might not. In order that a process might 
be commercially iptroduced, there is required not only 
the primary idea, but a great deal of patient working 
out, and probably a manufacturing house behind it. 
Because in the end the production of anything of that 
sort is a question of commercial scale working, and 
only a factory could experiment on a sufficiently large 
scale. 

Regarding light filters, by using an inclosed arc 
(barium being introduced into the are to produce a line 
spectrum) focused on the condenser of a microscope 
with a 1/10th inch objective, and then a micro-spec- 
troscope attached to a camera, it is possible to obtain 
spectrographs of the absorptions of the Lumiére and 
the Warner-Powrie filters. But there is another meth- 
od of doing this which is quite as satisfactory and 
very much less trouble. Fitted in front of the spec- 
troscope a small black wedge which will give a grada- 
tion of light along the slit, the variation in intensity 
running from 1 to 10,000, and consequently spectro- 
photographs in this spectroscope show a scheme of 
hills and valleys, the summits representing the max- 
ima of sensitiveness and the valleys the minima. In 
regard to obtaining positives, an obvious method of 
using screen plates is to make a complementary nega- 
tive, and then to print a positive through a second 
screen; but if this were done, it would be found that 
the colors are quite faint, being degraded by grays. 
With regard to the whole use of screen plates, one is 
bound to feel that interesting as they were, and mar- 
velous as has been the ingenuity shown in the pro- 
duction of autochrome plate, yet at the present time 
their application must be limited. No color process 
which can not be printed on paper can hope to appeal 
to the great mass of workers. And if the plates are 
used as transparencies, either in the hand or in the 
lantern, the density caused by the presence of the 
screen is so great that a special view apparatus is de- 
sirable, a very great drawback indeed to the plates. 
What screen plates need, in fact, as their complement 
is a printing process such as some improved bleaching- 
out emulsion, which could be placed on paper and on 
which the plates could be printed. In the meantime 
screen plates, and especially the plate which alone can 
be obtained at the present time, must surely form the 
most fascinating toy as well as the most useful instru- 
ment which photography has to offer. 

eS —— 
Aeronautical Notes, 

A trial flight was made on April 17 by Army Bal- 
loon No. 10, carrying Lieut. D. S. Lang of the Signal 
Service Bureau, Captain Van Horn of the President’s 
staff, Lieutenant Thomas Selfridge, and R. A. Collins, 
a newspaper correspondent. The start was made from 
Washington, D. C., at 2:17 P. M. The intention of 
the aeronauts was to fly to the south of the city, but 
the balloon went in the opposite direction, passing 
over Montgomery and Howard Counties, and attain- 
ing a height of 7,000 feet when above Ellicott City. 
lere a chang: in course took place, the balloon drift- 
ing eastward across Anne Arundel County, the Pa- 
tapsco River and Spring Gardens, whence it passed 
over Baltimore. It dropped to an elevation of but 
600 feet and the aeronauts, despite their efforts to re- 
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main aloft by throwing out ballast, finally landed oy 
a private estate in the northern suburbs at 6:15 P. \ 


The new company for the manufacture of dirigil 
balloons, which has recently been formed in Fran 
bas undertaken the construction of a dirigible of the 
type built and experimented with by Count de la 
Vaulx a year or so ago. This company has an aero- 
static park and shed at Saint-Cyr, just back of the par 
of Versailles. Count de la Vaulx is the director 
experiments, and he expects shortly to have sever: 
dirigibles ready for test. In Germany the Berlj 
Motor Airship Company ‘s having a new dirigible bui 
by Riedinger, of Augsburg, after the plans of Maj 
von Parseval. It is expected that this airship will | 
completed in May. The new dirigible is of about t! 
same size as the former Parseval airship. The mi 
tary authorities have established an aerostatic park 
Metz. The first airship to be located there will be o: 
of 70,629 cubic feet capacity, which is being con- 
structed after the designs of Major Gross. 

In addition to the aviation prizes tabulated in a 
recent issue of the Screntiric AMERICAN, there have 
been several other prizes recently offered. The chicf 
of these (which, however, is only offered to German 
aviators, whose machines have been built and experi- 
mented with in that country) is the sum of $10,000 
given by Herr Karl Lanz of Mannheim. This gener- 
ous merchant has also offered $2,500, to be used in 
aiding poor inventors in the construction of their fi 
ing machines. His example is one which should be 
followed by wealthy men in this country, in order to 
hasten the development of the new science. Oth 
prizes are $5,000 offered by the Municipal Council of 
Dieppe, France, for aeroplane races to be held at tl! 
place during the second week of July; $500 offered 
M. Montefiore for the longest flight before July 
$1,000 offered by the Aviation Commission of the Aero 
Club of France for the longest flight before Octobe: 
1; and $250 or more (the prize being raised by sul 
scriptions) for the first machine to fly over a lit 
25 meters high in the presence of the Aviation Com 
mission of the Aero Club of France. The Michelin 
prize of $3,000 annually for ten years has been char 
ed to $4,000 annually for eight years, and the distan: 
which must be flown the first year has been raised to 
12 kilometers (about 714 miles). As M. Delagrang 
has already flown about 414 miles on the 11th instan 
it seems probable that the winner of this prize in 1908 
will be obliged to make a flight of a considerable d 
tance. The flight must be in a closed circuit, and 
must be held under the direction of the Aero Club o 
America if made in this country. 

An effort is being made by several leading aero 
nautic experts in this country, including Alexander 
Graham Bell, Octave Chanute, and A. Lawrence Rotc! 
to obtain a fund of $25,000 to be given as prizes for 
aeroplane flights by Americans. It is hoped to rais¢ 
the money before August 1, and to then turn ove 
the fund to the leading aero club of the country, 01 
to some scientific institution of national standing. Th: 
club or other organization will frame the rules and 
conduct the contests. In this way it is hoped that ex 
perimentation will be encouraged, and that the lead 
ing aviators of this country will come forward and 
demonstrate what their machines are capable of do 
ing. Subscriptions to this fund can be made condition 
ally upon the raising of the entire amount. Such 
subscriptions need not be paid before August 1. All 
desiring to subscribe should signify their intention by 
writing to Mr. James Means, Box 167, Back Bay Post 
Office, Boston, Mass. 

_—_———__s+6+o 
The Current Supplement, 

The question of coast erosion is a very serious ons 
in England. The city of Brighton has suffered much 
in the past; for the large chalk cliffs, which rise to ; 
height of about 120 feet on the Brighton coast, have 
from time to time crumbled in heavy storms. J. B 
Van Brussel in an article entitled “Groynes of Rein 
forced Concrete to Check Coast Erosion,” describes 
efforts which are being made to prevent these ravages 
After five months of continuous labor, the unanimous 
report of the commission of inquiry on the Quebec 
Bridge disaster was presented to the Canadian Parlia- 
ment on March 9. We present in the SUPPLEMENT an 
outline of the investigations and a summary of the 
conclusions reached by the commission. The intro- 
duction of high-speed steel for machine tools has called 
for stronger drills to sustain the increased feed and 
speeds. How one Chicago company has met this need 
by the introduction of a novel 16-spindle dri!l is de- 
scribed. G. Chalmarés contributes an article on a con- 
stant-level gas meter. Chapman Jones, the well-known 
English authority on photography, gives a very com- 
plete review of the various efforts which have been 
made in the past to make photographs in colors. In 
an article entitled “Farming the Kangaroo” Harold 
J. Shepstone describes a novel experiment which has 
proved successful in England. Jacob B. Brown con- 
tributes a very interesting article on eclipses, in which 
he shows how they are calculated, 
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Correspondence. 


Concrete Dwellings Built in Sections, 
To the Editor of the ScrentTiric AMERICAN: 
’ermit me to call to your attention a system of con- 
ucting concrete dwelling houses in section which to 
some May seem inspired by Mr. Edison’s plan, but 
which was in reality conceived long before his scheme 
casting houses was made public. 

yne of the principal features of my system is the 
wall construction, which consists of upright pillars, 
umns, or plates formed of concrete (monoliths) 
re.iching from the base upon which the floor rests to 
the ceiling or support of the second story or roof. 
These monoliths or units are cast in molds and when 
placed in the building ‘match to form the walls of the 
house. Provision is made for doors, windows, bay 
indows, to suit the views of the owner, the mono- 
lending themselves and matching in various 
ways. These monoliths are peculiar in form, each 
being composed of an exterior wall and an abutment 
member in one piece, the abutment member being of 
sufficient depth to insure stability. The wall member 
therefore may be comparatively thin. The aggregate 
amount of material used for this construction is con- 
siderably less than when the ordinary concrete blocks 
or any other concrete form is used. The monoliths 
are connected on the top by molded slabs or plates 
ihat fit over the form of the ends of the monoliths. 
These plates project beyond the face of the wall, if 
desired, forming a dripping shelf, or an ornamental, 
horizontal band. The inner edge of these plates forms 
a molded cornice inside the room, in a line with the 
faces of the abutments; plates, extending en- 
tirely around the walls of the house and projecting 
into the house, form the base for the support of the 
floor slabs. The floor are reinforced and can 
be supported by reinforced concrete girders or beams, 
the floor slabs forming the ceiling of the 
room and the floor of the story above. 

In a house, slabs with > 
provisien for shedding water are used in 
place of floor slabs, and the walls extend 
up and are finished off by special con- 
crete in the form of parapet or balus- 
trade. A second story can be added us- 


ing the same style of monoliths, fitting 
and resting on the plates. . 
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= 


liths 


these 


slabs 


one-story roof 


wall, floor, and roof slabs and 
plates are of such size, form, and weight 
that two or three men can handle and 
place them. They can be made where 
the material is accessible and cheap and 
transported like lumber to the building 
site and set up dry and tight in a few 


These 


days. Building can be done in sections 
and more rooms or stories can be added v 
as convenient. ee) 





This construction gives other valuable 
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THE PRACTICAL WORK OF THE UNITED STATES 
BUREAU OF FORESTRY. 
BY DAY ALLEN WILLEY. 

Less than ten years ago the United States Bureau 
of Forestry began active operations, but in this period, 
limited as have been the facilities of the Bureau, it has 
accomplished such results that it may now be con- 
sidered one of the most valuable divisions of the De- 
partment of Agriculture. Compared with the forest 
service of Europe, its facilities are indeed limited, for 
the total number of employees in the Bureau at the 
present time is less than 2,000, although it is caring 
for 166 national forests in the United States and its 
dependencies, embracing an area of no less than 162 
million acres’, representing over 250,000 square miles. 

In the United States some of the individual forest 
rangers have an area of 200,000 acres of wilderness to 
eare for. This means to guard against forest fires, the 
depredations of timbermen who would cut trees with- 
out authority, to preserve order among those who may 
be located upon the reserve, to supervise any grazing 
operations, in addition to performing other duties. 
Such is the extent of a field, that the ranger or guard 
may require a month or more to go from end to end 
of it, and during the journey must not only utilize 
his pony, but possibly a boat to navigate the lakes 
and rivers on the route. In these 166 forest reserves 
are actually less than 1,500 men of all ranks, and of 
the Bureau of Forestry less than 1,200 are forest 
rangers and guards. 

The importance of the forest reserves from a com- 
mercial standpoint can be realized when it is stated 
that the government receives $1,500,000 in a_ single 
year from the use of land for grazing and from timber 
sold from the forests. It is a well-known fact that 
cattle are of much value in enriching poor and bar- 
ren soil, so stock owners are given permits to turn 
their herds into the national forests, where pasturage 
can be obtained in sufficient abundance. Sheep are 
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features. The spaces between the abut- 
ments all around form closets deep cr 
shallow, dead-air spaces, flues, etc., by 


closing these spaces with doors or plaster board. Pip- 


ing and wiring are easily provided for and always ac- 


cessible. 
The inside finish of the rooms will mostly be by 
doors of standard sizes and wooden panels. The 


abundant air spaces all around and the inside finish, 
mostly of wood, make the house cold and heat proof 
to the largest degree, as well as handsome and inex- 
pensive. The kitchen and dining room can have abun- 
dant closets, shelf room, and recesses for range, tubs, 
ete. The living room can have abundant shelf room 
and books let into the wall inclosed by sliding or 
winging doors. The parlor can have dust-proof glass 
cases for the bric-a-brac. The chambers will have 
ubandant closets for clothing convenient in width and 
depth and full height. The space occupied by the 
building is more thoroughly utilized than any other 
form or mode of construction. Heating and ventilat- 
ing are provided for by the most efficient and econom- 
cal method. 
This construction is intended to provide a perma- 
nent, fireproof house for families where economy is 
important. The first cost is less than any other form 
of concrete structure. The cost of keeping the house 
rom year to year will be less than any other form. 
‘he outer walls can be made of any tint and the cost 
ff painting minimized. The roof will be tight and 
permanent. There is absolutely no waste room. The 
‘reatest amount of room space is obtained with the 
east material. The conveniences are far superior to 
ny other construction that will compare with it in 
ost. There are numerous valuable features that at- 
ach .themselves to this mode of construetion, the de- 
tail of which cannot be mentioned inthis article. 
Brooklyn, N. Y. Tomas HAL. 
—— - - ——————— 
A number of cases of zinc poisoning on board men- 
of-war have been found to be due to the gine slabs 
fitted in the ships’ filter tanks. 








MAP SHOWING, IN BLACK, 0UR NATIONAL FOREST RESERVES. 


also allowed in regions where the undergrowth upon 
which they may feed is so thick and rank that they 
will aid in clearing it. This prevents the earth from 
being exhausted, and thus assists in the growth of the 
trees. 

An important branch of the Bureau is devoted to 
wood chemistry, where tests are made of the value of 
certain timbers for such structures as buildings and 
bridges, also for paper pulp and distilled products 
from the wood. Practically all work is done in co-oper- 
ation with persons or companies directly interested in 
the results. In co-operation with railroad companies, 
improved methods have been found of treating cross 
ties of Douglas fir, lodgepole pine, western yellow 
pine, red oak, loblolly pine, hemlock, tamarack, west- 
ern larch, and western hemlock. Test railway tracks 
have been laid containing untreated ties and ties 
treated with various preservatives, in order to study 
their relative values under actual conditions of expos- 
ure. Different forms of metal and wooden tie plates 
have been employed with both screw and common 
spikes, in order to determine the most efficient rail 
fastening for softwood ties. 

Since the Bureau of Forestry was organized, much 
attention has been given to the preserving of timber 
for telegraph poles. Test lines have been established, 
in which green, seasoned, and treated poles are placed 
successively to determine the lasting qualities of each 
sort through a period of years. The officials of the 
Bureau believe that much of the dead and fallen tim- 
ber in the national forests may be made of value with 
the application of preservatives. Co-operative investi- 
gations have been carried on with cities to determine 
the kinds of woods suitable for paving blocks, and 
methods of treating them; experimental pavements 
have been laid, containing various kinds of wood 
treated in different ways. A study has been made of 
the timbers employed as piling in salt water, and the 
methods in use to protect them from the attack of 
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marine wood borers. But perhaps the most valuable 
work of the organization is that associated with re 
foresting, the planting of forests on what formerly 
was desert land, and which now has been reclaimed for 
settlement by irrigation. The trees planting 
are grown at eight government nurseries in the follow- 
ing national forests: San Gabriel, Santa Barbara 
Gila, Dismal River, Pike’s Peak, Salt Lake, Pecos, and 
Lincoln. The combined area of seed beds at the eight 
stations is such that they now contain over 
trees, from one to three years old. 
1907 should produce not less than 4,000,000 trees, giv- 
ing a total of over 9,000,000 in 1908. 

The preliminary stage of forest planting within the 
national forests is now past, and several of the plant 
ing stations have produced trees of sufficient size to 
plant directly on the permanent site. About 
trees were planted during the winter and spring of 
1907, the greater part in the Dismal River, Niobrara, 
North Platte, San Gabriel, Santa Barbara, and Pike's 
Peak national forests. At the nursery in the Dismal 
River national forest more stock has reached an age 
suitable for planting than at the other stations. This 
nursery contains approximately 2,500,000 trees At 
present there are about 1,000,000 trees for planting in 
the sandhills. The species largely in use up to this 
time are western yellow pine and jack Other 
species, chiefly Scotch pine, Norway pine, and Dougias 
fir, are being tested in the nursery and in experimental 
plantations. 

In 1906 plans were made for the establishment of 
small nurseries at rangers’ headquarters in the na- 
tional forests. Many nursery sites were selected, and 
the preliminary work has already been completed at 
some of these. The primary object was to train forest 
officers in nursery and planting work, and at the same 
time secure a considerable stock of seedlings for local 
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700,000 


pine. 


use. 


When we remember that no less than 200 million 


acres of arid lands 
agriculture by irrigation, and that already 


may be adapted for 


six million acres have thus far been re 

b claimed, it will be seen that the efforts 

» of the Bureau of Forestry to create wood 

4 land tracts in what is now a treeless 

ae country are of the utmost importance. 

“7 The forests are absolutely necessary for 

) fuel. They are of value for shade, while 

t ' they have a most important bearing upon 
XY any climate where they are located. In 
¥y the tree nurseries and in the reforesting 
? of denuded areas the most modern meth- 


ods are employed, and the Bureau is as- 
sisted by a staff of able 
whom are graduates of forestry 
either in this 
accompanying 
of the methods employed. 

The chief points in collecting seed are 
to collect 
scales open, from large, well-formed trees; 
to open the cones by exposure to the sun 
if possible; if not, by the use of artificial 
heat; to clean the seed by screening or winnowing; to 
store the seed in a 
and rats. Comparatively 
tile, well-drained soil is 
least one-half acre is set aside for a 
Of this, much the larger part is required for transplant 
beds after the first or second year. A convenient size 


men, most of 
schools 


The 


idea 


country or Europe. 


photographs give an 


mature cones, before the seed 


cool, dry place, away from mice 


level, deep, moderately fer- 
best for the nursery. At 


ranger nursery. 


for seed beds is from 4 feet to 6 feet wide and 12 feet 
long. -aths 18 inches wide separate the beds. To 
insure drainage, the beds are raised from 2 to 3 inches 
above the surface of the ground. 

The seed is sown either in shallow drills or broad 


Drills are best, since the seedlings 
The drills are 


cast on the beds. 
can be cultivated more easily. 
apart, deep enough to cover the seed, and run across 
the beds. They are made by 
stick along one side of a 6-inch board. A 
rapid method is to nail triangular Strips the desired 
distance apart on the underside of a and to 
mark the drills by pressing the board down on the 
bed. Sowing is ordinarily done in the spring, about 
the time early garden seed is planted. Immediately 
after planting, the beds are covered with a very 
mulch of clean leaves, moss, or needles. This 
the surface moist and hastens germination. 

in limited quantities is applied to mulch beds. 

cally all evergreen seedlings are transplanted to open 
nursery rows when one or two years old. Transpiant- 
ing is done in the spring, when the soil is in good 
workable condition, but before new grewth begins 
Transplant beds are near the seed beds, and on good 
soil which has been prepared as thoroughly as for a 
garden. The usual width for transplant beds is 6 feet, 
with any convenient length. They are elevated 
slightly. The rows are 8 inches apart and run across 
the beds. The seedlings are set from 2 to 4 inches 
apart in the rows. In transplanting, great care is 
taken not to allow the roots of the seedlings to become 
dry, since even a short exposure to sun or air will be 
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dragging a sharpened 
still more 


board, 


thin 
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After the seedlings have remained in the trans- 
or two days, they are taken up and 
sites, chosen for their adapt- 


fatal 
plant beds on 
planted on permanent 


particular species grown 
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Cultivating Young Trees in a Covered Nursery. The 
Striped Effect is Produced by Sunlight Falling 
Through the Slatted Structure. 


Considering the results it has accomplished and is 


accomplishing, t) ureau of Forestry well deserves 


the mere pitiance which it receives from the country 


in the annual appropriations. So far it has not had 


00,000 a year, upon which it must depend to 
Ww <, Consequently, rigid economy must 
the Trafsplanting Board 


Removed 


Watering Young Trees on Reserved Plantations in One of the Utah National Forests. 


Scientific American 


be practised in salaries and other expenditures. The 
supervisors receive from $1,500 to $3,000 a year, al- 
though this service requires'a man who has not only 
had an extensive field experience, but must have sci- 
entific knowledge. The rangers, who may be called the 
forest guardians, receive from $900 to $1,500 a year, 
based upon the extent of their territory and the dif- 
ficulty and number of their duties. Out of this sum 
must come the expenses of their horses and ponies, 
while they “find” themselves, the government merely 
furnishing them a cabin and a fence for the little 
pasture in which they may feed their stock. The 
guards, who are really assistants to the rangers, do 
not receive over $900 a year. 

The benefits that this service may accomplish fm 
the country, however, can only be realized by notin: 
what has been done abroad. In Prussia, where for 
estry has perhaps reached the highest standard, th: 
problem has been how to improve the forests in poor 
condition out of the returns from woodland which is 
in good condition. Since 1830 the cut of commercial 
timber has increased from only 20 cubic feet to the 
acre of forest to nearly 70 cubic feet at the present 
time. 

In other words, by the forestry system the wood- 
lands of Prussia have increased their production of 
timber products more than three times within seventy- 
five years, but the money value is in much greater 
The net returns to each acre of woodland 
$2.50, having 
fold within sixty years. The state forests of Saxony, 
which comprise about 450,000 acres, are in charge of a 


proportion. 


at present are over increased ten- 


forestry bureau at a yearly expense which a 

$3 for each acre; but such is the extent and value of 
the timber and other products, that the net yearly 
revenue averages $5.30 per acre after deducting all 
expenses. The appropriation of the United States for 
the Bureau of insignificant, that it 
amounts to a little less than one cent for each acre. 
Consequently, it is not strange that our revenue from 
resource is so small in contrast 


Forestry is so 


this great natural 
with that of European countries. 
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Experiments in Light Visibility. 

The result of the experiments in light visibility eon. 
ducted by Germany and the Netherlands working in 
harmony are given as follows: A light of 1 candle 
power is plainly visible at one mile, and one of 3 cxn- 
dle-power at three miles. A 10-candle-power light was 


Table Holding a Transplanting Board on Each Side, 
the Nearer One Filled With Trees. 


seen with a binocular at four miles, one of 29 at five 
miles, though faintly, and one of 33 candle-power at 
the same distance without difficulty. On an excep- 
tionally clear night a white light of 3.2 candle-power 
could be distinguished at three miles, one of 5.6 at 
four and one of 17.2 at five miles. The experiments 
were made with green lights, but red lights of 
same intensity can be seen at greater distances. 


Sheep Grazing in the National Forest on Undergrowth Whicn Checks the Spreaa of the Trees, Thus Removing a Menace to 


Forest Growth. 


Irrigating Transplant Nursery Bea’ by Running Water Between Rows 10 Inches Apart. 


THE PRACTICAL WORK OF THE UNITED STATES BUREAU OF FORESTRY. 











Apri 25, 1908. 

° 

THE UNITED STATES TRAINING SHIP “SEVERN.” 

The United States navy possesses four training ships, 
he “Boxer,” “Cumberland,” “Intrepid,” and “Severn,” 
ill of them of modern design and construction. The 
Boxer” is a little brigantine, 125 feet 4 inches in 
ength and of 346 tons displacement, now stationed at 
he training station, Newport. The “Cumberland” 
ind “Intrepid” are sister ships, 211 feet 7 inches in 
ength over all, and of 1,800 tons displacement. They 
ire bark rigged, and each has a complement of 336 
fficers and men. stationed at 
he navy yard, Boston, and the “Intrepid” at the navy 
ard, Mare Island. 

The “Severn,” which forms the subject of our illus- 
ration, is a steel wood sheathed and 
yottomed. She was launched in 1899 at the’ Bath Iron 
Works, Maine, and her present duty is to serve as a 


The “Cumberland” is 


vessel copper 


yractice ship for the naval cadets at Annapolis, where 
she is stationed. She measures 175 feet between per- 
Her beam 
which 


pendiculars and 224 feet 3 inches over all. 
s 37 feet; her mean draft 16 feet 6 inches, at 
1,175 
rom her dimensions that she is a narrow ship, having 


lraft she displaces tons. It will be noticed 


> 


only 37 feet beam to 175 feet of length, as against a 


beam of 45 feet 8 inches possessed by the “Cumber- 
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of experience and knowledge of the practical work- 
ing of a modern warship which could not possibly be 
instruction in 


“seamanship” 


obtained on a training vessel. For 
what is understood by the broad term 
the cadets are largely indebted to the all-day cruises 
in the “Severn” in the picturesque waters of Chesa- 
peake Bay. 

1 


Acetylene Now a “Common Iluminant,.” 
‘The rules formulated by the National Board of 
Fire Underwriters for the acetylene industry have 


hitherto required outside installation of acetylene gen- 
erators; and while, as a matter of fact, in by far the 
largest part of the United States this rule has not 
been insisted upon, in certain limited sections it has 
been rigidly enforced. 

The existence of a rule prohibiting the installation 
of an acetylene generator in an insured building was 
a constant menace and handicap to the industry, and 
its enforcement in some sections and not in others 
placed insurance companies in the inconsistent posi- 
tion of insuring property in one State 
tions which it would not accept in another. An in- 
vestigation by the National Board, as to the exact con- 
dition of the industry, disclosed the fact that, in those 


under condi- 
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at the same time, the fire records seemed to show that 
the number of fires ascribed to such installations had 
if anything decreased, the rules of the National Board 


covering the construction and installation of acetvien: 
apparatus had apparently safeguarded the hazard to a 
very great extent. 
———_______— ++. 
A $20,000 Transvaal Stope Drill Competition, 

The Transvaal government, in co-operation with the 
Transvaal Chamber of Mines, has arranged for a pra 
tical trial of 
stoping work under the working conditions obtaining 


small rock drills suitable for narrow 


on the Witwatersrand. 


All types of rock drills are eligible to compete 
Drills using compressed air will be supplied with a 
pressure varying from 60 to 75 pounds per square inch 


at the working face. The mining regulations require 


the provision of dust-allaying appliances, and competi- 
tors must make provision accordingly 
Two prizes of $20,000 and $5,000 respectively are 


offered. The trials and the judging will be so arrang 


ed as to decide which machine performs the most eco- 
nomical work. 
The competition will commence early in 1909, and 


1908 The 


entries will probably close with the end of 
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Length over all, 


land” and “Intrepid” for a length between perpendicu- 
lars of 176 feet 5 inches. Because of her fine model 
the “Severn” is quite a smart ship, and in a good 


quartering breeze can do her 12 knots or over. As 


her duties are exclusively those of a training ship, 
the “Severn” has no armor protection; but she mounts 
a battery of six 4-inch rapid-fire guns; four 6-pounders; 
two 1-pounder automatics, and two 6-millimeter auto- 
matics, 

In former days, 
the naval cadets their training in practical navigation 
and seamanship upon the training ships, 
which made long ocean cruises for this purpose. At 
the present time, however, in view of the great change 
which has taken place in the character of the ships of 
our navy, machinery taken the place of sail 
power, and the masts and elaborate running and stand- 
eliminated, the 


we believe it was the custom to give 


entirely 


having 
ing gear having been practically all 
training of the cadets is accomplished by giving them 
short week-end cruises throughout the academic year in 
the “Severn” principally in Chesapeake Bay and by 
distributing them during the summer season upon var- 
ious modern warships of the navy which are in commis- 
sion, and so giving them the customary three months’ 


cruise. In this way the cadets secure an amount 





THE UNITED STATES TRAINING SHIP “SEVERN.” 


224 feet 3inches. Beam, 37 feet. Draft, 16 feet 6 inches. 
sections where inside installation had been permitted, 
acetylene was proving itself to be a safer illuminant 
than those which it had replaced. 

The National Underwriters, at its 
Executive Committee meeting on 1908, 
held in New York city, after considering the various 


Board of Fire 


January 30, 
favorable reports submitted to it by its various com- 
mittees, amended the rules covering the installation 
avd use of acetylene generators. 

The rules now mean that in all outlying districts 
generators may be placed inside, but in closely built-up 
districts it recommended outside installation as its 
preference. 

Even 
rule regarding construction of 
been modified; and where such houses formerly had 
to be fireproof, constructed of brick and located as far 
as practicable from other buildings, such houses may 
now be located adjoining an insured building, and fire- 
proof construction is not required. 

The investigations which were set on 
purpose of ascertaining facts brought forth the conclu- 
sion that, in view of the fact that the number of 
acetylene generators installed inside of buildings had 


very largely increased in the past few years, while, 


where outside installation is preferred, the 


generator houses has 


foot for the 


Displacement, 1,175 tons 


trials will last about six months, the drills being t 


ed in the first instance on the surface, and those con 


sidered suitable being given a more prolonged test 


underground in several stopes in various mines on the 
Witwatersrand. 

All inquiries should be addressed either to the Se« 
retary, Stope Drill Competition, Transvaal Chamber of 
Mines, Johannesburg, Transvaal, or to the London Sec 


retary, Transvaal Chamber of Mines, 202 Salisbury 


House, Finsbury Circus, London, E. C., 
— —m -0- > — 
In a recent article, Mr. H. M. Hobart says the term 
lamp” is understood to refer to 


“metallic filament 


lamps consuming about 1.2 watt per candle-power, with 


a life of about 1,000 hours. He thinks, however, that 
in spite of the enthusiasm naturally aroused by their 
high efficiency, the drawbacks of metallic lamps, as 


at present utilized, are not sufficiently realized, The 
employment of such lamps on 200-volt 
means using more candle-power than is actually neces- 


circuits often 


sary, with a corresponding loss in economy. rhe 


greater concentration of the light in single high candle 
power units is also a drawback. It is better to use 
five 10 candle-power lamps than one 50 candle-power 
lamp as regards distribution of light. 
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THE PLANETS IN 1908. 


TRINITY COLLEGE 


SOME. PHASES OF 


t HONEY 


Che phase ind apparent diameters of Mercury 
\ is d Mar ubject to great variations during 
round the sun; but owing to their 
i distances from _ the earth the 
s in he 7 irent diameters of Jupi 
nd Saturn are not so marked; while 
} ae id Neptune are barely per 
ible 
The brilliance of a planet depends upon 
n nitude i distance from the sun 
s distan¢ from the earth: and the extent 
of he illuminated trea which is visible 
rom o planet On acco t of their great 
j Ay rom e earth, the major planets 
Vays show thei illuminated surface 
t C ! n ¢ l confined to the 
stria plane 
The illustrations here given represent at 
e dat ittac l parent diameters 
ind some of th ! ff the planets du 
l vea 1h Tr} i all magnified 
in the sam proportion, and the scale select Unpruug 
‘ no to resent Neptune if ~“Jul7 
inet were Visibie vhen it is at its 
reatest distance from the earth in July 
Che r ese itio of N tur does not seti 
iff from his apparent s when he 
ippears as evening and morning star, be 
fore and ter niunction with the sun 
nd n h distance from the earth is 
bout one hundred and eight-six millions of 
mile rea than in January The differ 
f betwee! the arent diameter of 
ral in Januar nd July is a little more 
4 ! n tf ise of Neptune due 
} fact tft the planet is nearer the 
This effect of greater nearness to 
r planet is still more apparent in the disk 
turn, wl here represented without the ring 
| September when S rn comes to opposition, the 
iximum apparent diameter shows the effect of the 
diminution of his distance from the earth 
| tl cas of Jupiter he apparent diameter in 
| il whet e planet was at opposition, is very 
' educed i Al st when conjunction occur 
ippare liam r of Saturn before ind after 
ch 20 d of Jupiter before and after August 17 
el planet ir } ise appears as evening and 
ornil star, do not differ greatly from those which 
le to the (if the planet were visible) when 
the iximum distane from the earth is reached 
On Januar 1 Mar presented the gibbous phase 
| was one ndred and twenty-seven millions of 
mile from the earth The apparent diameter of the 
net is verv much reduced from that which it ex 
l ited at ppo I in July 1907 It reaches its 
max im distance on August 21, when if it were vis 
! it would i! represented in the illustra 
tior rhis liameter does not differ however very 
ym that shown before and after conjunction, 
w he the planet is evening and morning star In the 
t da f ti ir, M presents the slightly gib 
vhi 
Venus divides the ear into nearly two equal parts 
venlit nd morning star She comes nearer the 
h thar a otiier planet: and when her minimum 
is iched on July 6, the apparent diameter 
tl inet wer isible) is represented by the 
wuren tb On tl da Venus comes within 
venty-seven million miles of the earth; but her dark 
le is toward wu nd she is lost in the sun’s rays 
On Januar when Venus was 135.2 million miles 





January 4 July 7 January 4 


Uranus. 





August 21 


Mars. 





February i3 March 26 July 2 


Mercury. 


PHASES AND APPARENT DIAMETERS OF THE PLANETS DURING 1908. 
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from the earth, she showed the slightly gibbous phase. 


During the first half of the year the planet is gain- 
the rate of over half a degree a 
apparent diameter 


Venus appears as a half moon on 


ing on the earth at 


day; and as a consequence, the 


rapidly increases. 


Orbit of Marx, ~~ 


Dec31 


Aug?21 


1908 


\ __Mar26 / 
P —— Tyr bitad the Late el ’ 
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for this year. Mercury’s minimum distance from tl 
earth is not reached on the day of inferior conjun 
tion. The maximum distance is reached on 
20, which does not coincide with the date of superio 
conjunction. This is due to 
planet’s orbit. 
eter of a planet, or the angle subtended | 
it, is directly as its real diameter, and ji) 
versely as its distance from the earth. | 
the computations of the diameters of th 
planets in the illustration, the unit distan 
employed is the mean distance between th 


92.9 


Decembx 


eccentricity of th 
The apparent angular dian 


sun and the earth, i. e., million mile 


At this distance, 450 miles subtends a: 


Ap2Z ’ angle of one second. One example will su! 
st \ fice to show how the apparent diameter o 
\ : . 
Decat »— An 27 a planet is determined. 
: OrbiterVeng Ae? sor \ ”" sre: ae | ata Bs 
oa s . c 0 sf Ys rs ‘ 

May 3k 0 Neptune’s diameter is 34,800 miles; an 

Muyjd} 34,800 
/ Orbiter yy, ——=77.3 sec. Ata unit’s distance fron 
<% 
/ 450 
/ Mar26 \ r , 

Doct \ the earth, Neptune would subtend this ang 
= hal? Neptune Jul6 But at opposition, the planet is twenty-nin: 
ih? Jule \, - 2 ° 
pur2 Julé she Hert, Jan4 times the distance between the earth an 
Jul6 . / - sun; while at conjunction this distance i 
\ Aeb13 Dec20 increased by the whole diameter of th 

a j earth’s orbit. Therefore, the apparent dian 
/ 7713 
J / eter of the planet at opposition is ——- 
Augih Augl F : / 29 
Janl Sepid- 7 17.3 
Aug2t.. , 
q / 2.66 sec.; and at conjunction == 3.49 
Ng . 31 
Sep4 tt . 
— , sec. The table gives the diameter of eac] 
of 1 planet, and its distance from the earth a 
ww Fig : : : : 1" 
Pe 5 |X the dates selected in the illustrations. Thi 
See : P . . : 
“a f Jani distance is given in. terms of the mea! 
’ radius of the earth’s orbit or semi-majo 
Orbits of the Terrestrial Planets for 1908. axis; and also in millions of miles, In th: 





Neptune. 


ceding from 


and is again 


April 27; and her maximum brilliance is reached at 
the end of May, when she presents the beautiful cres- 
cent phase. After this the brilliance diminishes. In 


August, when Venus is morning star, and rapidly re- 


TABLE 1908, 
D Mean Radii|Distance in 
Y M Date of Earth’s | Millions of 
| Orbit Miles 
Ne] 1 1.8 January 4th 28.96 2690.3 
July 6th 30.96 2876.5 
Uranus January 4th 20.50 | 194.0 
July 7th 18.53 1721.0 
Sa ) March 20th 10.52 977.0 
Septem ber 29th 8.46 7R0.0 
Jupiter 86,500 January 29th 4.32 401.1 
August 17th 6.37 592.2 
M 1,29 January 1st 1.33 127.4 
August 21st 2.68 | 248.6 
December 31st 2-12 197.0 
Ver " January Ist 1.46 136.2 
April 27th 0.71 65.7 
May 3ist 0.44 41.2 
July 6th 0.29 26.9 
August 11th 0.45 11.4 
September Mth 0.70 65.0 
December 31st 1.41 130.9 
Mercur February 13th 0.% 88.1 
March 26th 0.88 82.1 
July 2d O65 52.3 
December 20th 1.45 134.4 


phase is repeated 
The 


the earth, the crescent 


seen to best advantage. half-moon 


phase appears on September 14; and December 31 
when Venus is gibbous, the apparent diameter of the 
planet does 
not differ very 
much from 
that of Janu- 

ary 1 


Mercury as 
evening star 


July 6 showed the 


half-moon 

phase on Feb- 

ruary 13; and March 20 

again as morn- - 

ing star, on arueeien 
March 26. His 

minimum  dis- 


tance from the 
earth is reach- 
July 2, 
when the ap- 


December 31 


ed on 


diam- 
eter of the 


parent 


planet, if pro- 
jected on the 
sun’s disk, 
December 20 would reach January1 April 27 


its maximum 


September 29 


plot of the orbits of the minor planets, tl 


position of the earth is indicated at each date, and a 


line is drawn to the planet’s position o1 


The length of 
given in the table. 


straight 
that 
that 


day. this line corresponds wit! 
Since the year 1908 has 36 
days, the earth in the plot on December 31 comes very 
nearly to the same position as that of January 1 
->-+7e> > 
A Detector of Ultra-violet Rays. 
in the Photographische Wochen 


C. Schall describes 


blatt, a photo-chemical detecting the pre 
that thes: 


rays and no others produce a blue coloration on paper 


method of 


ence of ultra-violet rays, based on the fact 
saturated with a solution of p-phenylené diamine. Th: 


paper can be prepared in, and freely exposed to, dif 


fused daylight which merely gives it a pale gray tint 
An instant’s exposure to the rays of a Heraeus quartz 
lamp suffices to produce the blue coloration. The effect 
is prevented by the interposition of a thick plate of 
ordinary glass, which stops the ultra-violet rays. The 
paper is prepared by floating it on a solution of 1 part 
by weight of p-phenylene diamine in 14 parts of water 
and 4 
The 
of heat and used immediately. 

>-e-e - 


parts of a 40 per cent solution of nitric acid 


paper should be dried quickly by the application 


The States Geological Survey has recently 


issued a 


United 


with the subject of smoke 
that 


be supplied to furnaces in small quantities at frequent 


report dealing 


prevention, in which it is concluded coal should 


intervals, and the air supply should slightly exceed 


the theoretical amount required for combustion The 


temperature in the furnace should be sufficiently high 


to ignite the gases given off from the fuel, and boiler 


rooms should be managed by properly trained men. 





January 29 August 17 


Jupiter. 





May 31 July 6 August 11 September 14 December 31 


Venus. 


THE FIGURES ARE DRAWN TO THE SAME SCALE, 
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AMERICAN ‘%URBINES FOR THE JAPANESE ARMORED 
CRUISER “IBUKI.” 

The accompanying photographs of two large turbines 
ow being built in the shops at the Fore River Ship- 
uilding Company should possess a special interest for 
\merican readers. They will form the motive power 
or the latest of the new Japanese armored cruisers, 
he “Ibuki,” a fine vessel of 14,600 tons displacement 
ind 22 knots speed, which is now nearing completion 
it the yards at Kure, Japan. The significance of these 
ngines lies in the fact that they are the first large 
narine turbines to be installed in a Japanese warship; 
nd it is a distinct indorsement of the progress made 
n this country in the development of the turbine, that 
uch an astute people as the Japanese should have 
elected the Curtis type for the motive power of so 
valuable a ship. The “Ibuki” and her sister ship 
Kurama” are identical vessels, with a length of 450 
feet, a beam of 75%, feet, and a mean draft of 26 feet. 
We understand that the “Kurama” is being equipped 
with reciprocating engines, and therefore in these two 
vessels will be afforded an opportunity to test the re- 
spective efficiency of the two types of motor. 

The later ships of the Japanese navy, which are be- 
ing built by the Japanese themselves, are distinguish- 
ed, like the ships of our own navy, by the unusually 
heavy batteries which they carry. Thus, the “Ibuki” 


Scientific American 


cast in them to allow the steam to pass through to the 
nozzles, 

Maneuvering is accomplished by means of two lever- 
operated balanced throttle valves, each taking steam 
from the main steam pipe, and one delivering to the 
ahead steam chest and the other to the astern steam 
chest. There are seven ahead wheels and two reverse 
wheels. The reverse wheels are mounted in the after 
end of the casing, and under ordinary ahead running 
they are in a vacuum, and therefore do not waste 
power by steam friction. They are similar to the 
ahead wheels, except that the blades are reversed. To 
reverse when going ahead, the ahead throttle valve is 
shut and the reverse throttle valve opened, which is 
easily and quickly accomplished by the operating levers 
of the two throttie valves. 

Drain pipes are provided, connecting each stage with 
the next, so the condensed steam in any stage will pass 
to the next one of lower pressure, and there give up a 
part of its heat to do useful work. The exhaust 
chamber drains to the condenser, and the discharge is 
assisted by a small steam ejector. A regular marine 
thrust bearing is attached to the forward end of the 
turbine shaft. In addition to taking the propeller 
thrust, this bearing also maintains the proper axial 
position of the rotor, so that the axial clearance of 
the blades is correct. This clearance is one-tenth of 


























299 


ditions. The principal advantages of the Curtis de 
of marine steam turbine are as follows: 

Small number of blades. 

Large clearance around blades, 

Strong mechanical construction of blading 

Sconomy at reduced speed, without cruising 

Interior of shell not subjected to full 
sure. 

Low revolutions for given horse-power. 

Absence of dummy pistons and packing 

The small number, large clearance, and strong con 
struction of the blades make blade stripping practical- 
ly impossible, and no case has occurred 

By the use of valves on the nozzle openings of the 
diaphragms, the steam 
can be maintained at reduced steam flow 
up the economy at low 
course, for the unavoidable loss due to lower revolu 
tions and dispensing with cruising turbines. 

Full steam pressure comes on the steam chest only, 
which is a comparatively 
greatest pressure in the turbine shell is less than one- 
third the working steam pressure. This permits high 
steam pressure to be used, and large turbine 
the power. It 


sigi 


turbines, 


steam pres- 


= pressure distribution 
thus keeping 
vessel, 


speed of except, of 


small steel casting. The 


diameter 


in comparison to also reduces 
sion difficulties. 

The comparatively 
a given without 


cessive weight, allows the twin-screw 


expan- 


low revolutions permissible for 


power sacrifice of economy, or ex 
arrangement to 
be used instead of three or four screws. Also, other 
conditions being the same, lower revolutions will giv: 
Low revolutions 


a higher efficiency of the propeller. 


also permit the use of turbines in comparatively (for 
turbine vessels) low-speed vessels. 

Absence of dummy pistons and their packing elim- 
makes 


inates the leakage of high-pressure steam and 
the economy independent of any adjustments, so that 
the initial economy will be maintained 
and will not be affected by any wear. 
An Old-Time ** Taxi-cab,” 
The taximeter cab, or “taxi-cab” as it is called in 
New York, is quite the latest thing in the streets of our 
modern cities. And yet the old adage “there is nothing 
new under the sun,” is peculiarly applicable to what 
the 


continuously 





we are all inclined to imagine is the product of 











Twenty-seven Thousand Horse-Power Turbines for the Japanese 


Cruiser “ Ibuki.”’ 


mounts four 45-caliber 12-inch guns in two turrets; 
eight 8-inch 45-caliber guns in eight single turrets; 
and fourteen 4.7-inch guns, ten of them in a central 
battery, and four in casemates, two at the bow and 
two at the stern. The ships are protected by a 7-inch 
belt and a 2-inch armor deck. The 12-inch gun tur- 


protection, the 8-inch gun turrets 6 
and the 4.7-inch 
behind 5 inches of armor. 


rets have 7 inches 


inches protection, guns are mounted 


The motive power of the “Ibuki” consists of two 
turbines, which are designed to develop a normal 
horse-power of 24,000, sufficient to drive the “Ibuki” 
it 22 knots speed They are intended, however, to 


develop a maximum overload horse-power of 27,000, 


which should suffice to give a speed of nearly 23 knots. 


The rotor is 144 inches in diameter. The casing 
has an outside diameter of 14 feet, and a length over 
all of 17 feet. The weight of the two turbines to- 


gether is 360 tons. 
Each turbine consists of a cast-iron cylindrical cas- 


ing divided by dished diaphragms into a series of 
separate compartments. In each compartment or 
“stage” there is a separate wheel, which carries on 


its periphery three rows of moving buckets (for rea- 


sons later described the first wheel has four rows). 
The wheels are all mounted on a hollow steel shaft 
carried by two bearings. Where the shaft passes 


through the diaphragms, they are provided with bronze 
bushings having a small clearance, thus preventing ap- 
preciable steam leakage from one stage to the other. 
Where the shaft through the ends of the 
casing, it is provided with carbon stuffing boxes, which 
leaking out at the ahead end, or air 


passes out 
prevent steam 
leaking in at the back end where a vacuum exists. 

The stuffing boxes are supplied with steam in the 
space between the carbon packing, to prevent air leak- 
ing in and lowering the vacuum. They are also drain- 
ed to the fourth-stage shell. 

Cast-steel steam for ahead and astern run- 
ning are attached to the front and back casing heads 
as shown, and are flanged for the main steam pipes. 
The nozzles for bolted to the dia- 
phragms, the diaphragms having steam-port openings 


chests 


each stage are 


‘ 








an inck onthe 
first wheel, 
and increases 
to one-quarter 
inch on 
the seventh 
wheel. T he 
thrust is put 
at the forward 
that 
unequal 


of an 


end, so 
any 














expansion of 
the and 
casing will be 
for at 


shaft 


allowed 
the aft 
where the clearance is largest. 


end 
This axial clearance 


is very ample to allow for all unequal heat expansion 


that may occur, and any mechanical irregularities, 
and leave sufficient leeway for adjustment. 
To allow for the increased volume of the steam as 


it expands in passing from stage to stage at lowering 
pressures, the lengths of the blades are increased, and 
also the are of the nozzles is increased, thus giving 
greater area of passage in each succeeding stage. Also, 
in any one stage, the blade lengths are increased in 
each succeeding row, because the velocity falls as the 
steam passes from row to row, although it is at prac- 
tically constant pressure throughout the stage. 

In order to keep the pressure in the shell as low as 
possible, the pressure distribution is arranged so that 
one-fourth of the available energy of the steam is 
expended in the first stage, and one-eighth in each of 
the other stages. This requires the first-stage nozzl« 
to be of the expanding type, but all the other nozzles 
are of the parallel-flow type. Also, the first-stage 
wheel is provided with of buckets instead 
of three, as on the the 


four rows 


other wheels, since greater 


energy drop produces greater velocity of the steam 
jet from the nozzles, which requires more rows of 


buckets to properly absorb the energy at the bucket 
speed used. This arrangement makes all the ahead 
wheels except the first operate under eight-stage con- 


The Rotor and the Lower Half of Casing. 
Measures 14 Feet in Diameter by 17 Feet in Length. 


AMERICAN TURBINES FOR THE JAPANESE ARMORED CRUISER “ IBUKI.” 


Rotor, 144 Inches in Diameter. Casing 


twentieth-century brain. An Oriental contemporary 
(Ostasiatische Lloyd) states that the Chinese can 
prove, from one of their old richly illustrated historical 
works, that already in the eleventh century they had 


invented and were using a “giligulicha” (or “counting 


feature 


mile drum car’) which possessed many of the 


of the modern taxicab. Judging from the several 
illustrations of the “giligulicha,” contained in the 
famous “Tsan-thu-hae” collection of pictures, the ve 


hicle had one single pole or shaft, ran on two wheels, 


and consisted of two stories. In each of these com- 
partments or divisions there was a wooden figure hold- 
ing a mallet in the right hand; these mailets were 
arranged to strike upon a drum in the lower story, and 
upon a gong in the upper one. When the vehicle had 
traversed a certain predetermined distance, the lower 


figure struck the drum with its mallet, whereupon a 


cog-wheel made a revolution. When a distance of ten 
miles had been covered the upper figure struck the 
gong with its mallet. In some cases this Chinese taxi- 


meter car was also fitted with a compass which, owing 
to the total lack of landmarks and signposts, 
great value to the Celestial 
A magnet was also provided; it was located in a small 


Wa oI 


“chauffeur” of that time 


box, and influenced a block upon which there was 
fastened a small jade or wooden figure the out- 
¢ 


stretched arm of which always pointed due south. 
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‘ rete block, J. R. Aimy 
Cc rete jocks, device f carrying and 
et M4 Db. S. Woigamott 
( const F marine, J Tr. Bert 
{ mixer P \ Koehring 
( t nixing a s, J. F. D, With 
row 
Coneret lle covering, | A. Koetitz 
Conerete wall mold, J. Horsfield 884,733 
Construction, met B of, d ( Meem 
ee ; ' 
‘ Cowhbilg 
cs Senseney 
ner 
Cor n 
Corn sheller attachmer G BR. Nelson 
Cotron bileac pparat seed B 
Hr an 
k pin tar t e M H West 
brook 
Crate, I Lehma 
ates or « pe wate trough for poultry 
G I. Cook 
Crossing gat eutomatic electric F G. 
Layher 
I movable point. W. B. Cooke 
f and bridge work. ¢ M. B. Boos 
‘ device W H. Terry 
cy attachment, M. 1! McClure 
Cr generator siternating. ( \. Lobr 
Cu  regulater, electric A.W. Brice 
Curtain stretcher . 2 Bragdon 
Cushior gE. G i 884,706, 
Cushior Budd & Wo 
Cushion, E. G. Budd 
Cushion, H. 8. Hale 
Cuspider, A, B. Simpson 
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INVENTIONS 


For which Letters Patent of the 


for the Week Ending 











April 


ain 











14, 


BEACH BEARING 








1908. 
THAT 


DATE! 


copies of thes« patents.] 

















884,468 | 





450 


664 

446 
887 
ATT 


509 | 





S846 


884,544 


884,528 
sst.820 | 
884,409 
SS4,351 
884,746 
SS4, 856 
SS4 ne | 
SS84,759 | 
884,728 
84.818 
884,923 
824.7 
SS4 623 
SS4. 880 
SS4,555 
884,378 
SS4.991 
SS4,451 
884,577 








8S4,¢ 





884,506 


SS4 


RR45 
884,7 


884.77 


884,385 





&S4,6 
RS OOS 
&A4 004 
884,713 
SS4,951 
SS4,415 
S84 
SS4 
SAG 





S84,7 


884, { 
884.6 


R84, 


= FLYING MACHINES 


rt | : Everything for the Automobile 








Model Makers 


Gunsmiths, Electrical Workers 
and Mechanics generally are 
quick to recognize the superior 
merits of our 


STAR Foot or Power LATHES 
for all purposes. High-grade through- 
| out and can be profitably used in all 
A lines of machine shop and tool-room 
Mservice. Ask for Catalog ‘ B.” 

THE SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N.Y. 








iuiadion and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


NEW BOOK =—s ss FH 


50c. 


PAST, PRESENT AND FUTURE 
A popular gecount of Fiving Machines, Dirigible 
Balloons and Aeroplanes. By A W. MARSHALL and 
HENRY GREENLY. 128 pages, 24 illus. and 23 page plates. 
12mo. Sent postpaid on receipt of Sc, 
SPON & CHAMBERLAIN 
123 8. A. Liberty Street, New York 





SUPPLIES AND PARTS 
AT LOWEST PRICES 













Our 1908 Catalog just 
out — 200 pages, 1,000 
illustrations, 5,000 


descriptive prices. 
Sent Free 

NEUSTADT AUTOMOBILE AND SUPPLY COMPANY 

3932 Olive Str Street, S St. Louis, Mo. 


KE your 5 INTO An 


CY CToRCYCLE 


MoO 


at small cost by attaching the ERTE. 
This inctudes all parts so that anyone 
can make a strong, durable machine 
that will climb steep hills. Send 4c. in 
stamps for bike Attachment catalog 
S, or Motor cycle catalog C. 


Motorcycle Equipment Co., Hammondsport, N. Y. 


RACINE 
WOOD SHAPER GUARD 


Operator can see his work without obstruc- 
tion, with absolute protec- 
tion from accident, 

MANU FACTURERS— 
Protect Your Operator. 
Avoid Damage Suits. 

Let us send you Full Details. 


Fair Mra. Co., Box A, RACINE, Wis. 


BARCAINS IN 


AUTOMOBILES, NEW AND SECOND-HAND. 





SavesYou Money 

























PATENT PENDING 





Largest dealers in the world. 
All makes, guaranteed, at ey b 
1s 


of 30 to 75 per 

cent. Send for latest complete t of new and 

second-hand Autos, on hand. Big saving on tires, 

appare land supplies. Send for our new catalogue 

No. 129, Just issued, it will save you money. 
TIMES SQUARE AUTOMOBILE CO, 

1599 Bway, N. ¥. City. 1332 Michigan Ave., Chicago, Ill. 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER 
MACHINERY ———_—_. 


allow lower bids on jobs, and give 
greater profit on the work. Mae hines 
sent on trial if desirea. Catalog Free. 
WwW. F & JOHN BARNES CO. 
Established 1872. 


1999 Rusy- St. __Rocnroro, t 


Keystone Well Drills 


for Artesian and Ordinary Water 











Wells; Mineral Prospecting and 
Placer Testing for Dredgers; 
Deep Drilling for Oil and Gas; 


Contractor's Blast Hole Drilling 
River and Harbor Exploration, 
etc. Our five catalogs are text- 


KEYSTONE WELL WORKS 
Beaver Falls, Pa. 
New York Office, - . - - 170 Broadway 


oe MAXIMUS 


Self-Cleaning 


TIMER 








ases power and speed 
engine. Stops spark-plug troubles. 
t ros ine ar bmg ow al 





3 OTE pA 

ipuiet,"Apeciai. "pre 
The Beckley-Ralston Co. 
78 Michigan Av., Chicago 








&A4 
S84, 


470 
441 


884,527 


498 


SS4 


RS4.° 
884,667 





R84 
R84, 66 
884,73 
884, Of 
&84,6 
R84, 
SS4, 


S84. 


R84 
R84, 
884.6 
RS4 
884.6 
&A4 
R84 
RA4, 94 
884.7 
884,708 

84,700 | 
884,730 | 
884,871 






CURTISS ‘kecoro MOTORCYCLES 


New Single and Double Cylin- 
der Models for 198 now ready. 
Diamond Medal, Highest 
Award, National Endurance 
run, won on a Curtiss. Send 
for Catalogue H and Booklet 
“ Achievements.” 


6. H. CURTISS } MFG. - 00., + _ Hammondsport, N. Y. 


FOX MOTORS 


HIGH SPEED HEAVY Dt 





and most convincing motor catalog ever issu 
Write for it. 


THE FOX REVERSIBLE GASOLINE ENGINE GO. 


| 213 Front St., South Cincinnati, Newport, Ky. 


WE | DRILLING 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. ounted 
on wheels or on sills, With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

«WILLIAMS BROS.,, Ithaca, ™. Y. 














— 
Out-cut, J.-H. Booth. et Gh. oo. ..c..cceccee 
Cutting and marking machine, 
BT ee ee 
Derrick, W. Kirtland 


Developing apparatus, 

























































4,978 | Hose uncoupling, automate, W'. S. Bowness 







| Hot water circuiating system, G. A. Triggs 884.7 ) 
884,762 | Hub, metallic vehicle, P. Reinhardt 884,6)2 
884,666 | Husker, J. A. Ramsey ) 


884,922 | Hydraulic jack, G. Apga 









































































Dipper handle, M. B. & 884,485 | Hydraulic motor, R. B. “Goodrich bewe.s i 
Display apparatus, J, C. 884,575 | Ice cream scraper, R. Nielsen........ 
Display holder for gems, R. L. Wood..... 884,968 | Ice tongs, J. L, Willams.............. " 
Display stand or rack, knockdown, G. L. Igniting cevice, electric, R. E. Hardy.. 

i nbs bendnd dbsndsenbedeegscnsew nen 884, 848 | Indicator. See Lock indicator. 
Dividing apparatus, commodity, icklin & | sadoctor, Ws ele Ss on 666466008 5 

EET | Once nedndaccdas buweccesbicdsés 884,845 | Insect trap, N. W. Mills.. , 
Door check, W. T. Adams............+.++. 884, 789 | Insole, GB. TTR oo crepe ccntecciesces 7 
Door check, automatic, J. Wirgman... . 884,697 | Insulating compound, N. . , 
Draft equalizer, C. J. Tobin............... 884,542 Insulator, hanging, W. G. 4 ¢ 
Draft equalizer, G. Mosmeier........ . 884,602 | Internal combustion engine, F. F. Miller.. 884,4 
Draft rigging, D. A. Hitchcock .......... 884,585 | Internal combustion engine, C. R. Radcliffe 884,58 
Drafting instrument, circle, Nichols «& | Ironing machine for laundry work, 

PL duces wie shee eke eS eCCRd er ead vave 884,844 GL... -6bceeetecsdbusdc sb ees ttechandage 884,8 
Drag, road, F, H. & F SS See 884,352 | Jack. See Hydraulic jack. 

Drawer alarm, money D. Newman..... 884,843 | Jar closure, it LING ace: nes 60 ehenhad 884,8 
Drawer carrier, G, Boydelatour chee i adl 884,457 | Jar cover, E, F. Baxter.... 88: 
Drawer for cabinets, etc., Ekedahl & Samp- | Jewel bar, H. W. Fishel ; 

CU, - dhasewcctdeccadh Sha dtabecesegeuseee 884,476 | Journal bearing, A. H. Sassaman........ 884,8 
Drawer, furniture, W. Grattan ......... 884,727 | Journal box and lid, J. Goettel.......... 884.9 
Drawers for cabinets, ete., suspension for, | Labeling device, 8. Detmers.............. 884,57 

i 2 ee ovctecrascansnasenes 884,526 | Lacing hook, W. T. Richards.............. 884,6 
Drawers of cabinets, etc., support for, Rip- |} Lamp with inverted incandescent gas burn- 

son & Sampson ........ .... 884,525 | GUM, FE. GROOB s oo. ccc cccvesscccscesens 884,8 
Drawing frames, sliver evening ‘mechanism | Lamps, machine for making incandescent, 

for, Westcott & Potter RMP ES Fee 884,442 | w BR EE SRE ST” 
BURSe, Hs Te TOW cccsccscccccccccccccees 884,771 | Last, divided, W. C. Porter..............+. 884,75 
Drilling apparatus, G. R. Rich............. 884,760 | Latch, I. W. Herman 884,92 
Drilling machine, Seib & Weston........ 884,529 Legging, i, ee SS acct ee tenseae 884,74 
Driving wheel and gear rim connection, G. Leuco derivative of the gailocyanin series, 

Eh WEE sncercnccecescsncscecess 884,693 ee Or ree 884,74 
Duplicating apparatus, E. J. Brasse ur..... 884,704 | Linoleum, inlaid, T. T. Hollinger........ 884.7 
Dust absorbing compound and making same, Linotype machines, signal attachment for, 

> ©. MMROR occceses Seuwatetendoens 884,558 SS RPP re 884,9: 
Educational appliance, G. N, Sabin.... 884,863 | Liquid depth gage, BE. I. BROOM. cccvces 884,370 
Electric heater, E. Thomson ........ .. 884,540 | Liquids, apparatus for automatically dis- 
Electric machines, seguintion of dynamo, charging, A. Priestman........ --- 884,52 

Cc. E, Barry ain . 884,555 | Lock, J. Phillips...........-ces- 884.4 
Electric spark gap for Anterrupters, ?..& Beek, A. Babee... .csevccsvccscccsesccscces OB6,58 

Kinraide ee a ‘é ’ Lock and latch, combined, W. C. Brown.. 884,46) 
Electric switch, Hi. “EH "Berry Lock indicator, door, Voight & Caley...... 884,9 
Electric switch, A. R. Swoboda... Locomotive fire boxes, attachment for pro- 
Electric switch, automatic, A. H. E moting fuel combustion in, F. L, Hol- 
Electrical oscillations, detecting, G. Mar- CO 60606466646 0ntbdentsbhetsukenenKe 884,92 

SY “Anatecck ded bead si-awecaiaae’é ahie0 A 884,988 | Loom filling replenishing mec hanism, G. O. 
Electrode for reversible galvanic batteries, | BURGAE  cncvcscccacsencentvsensevese 884,72 

PERE REELED DOLE: Loom multiplier mechanism, E. H. 884,862 
Electrolytic call, G. A. Gabriel 884,653 | Loom, narrow ware, E, H, Ryon.. - 884,611 
Elevator safety catch, - A. Dorsey..... 884,908 | Loom shedding mechanism, E. H - 884,6 
Emulsions, manufacture of, J. P. Van der |} Lumber loading devee, R. EB. Coad - 884,642 

ON PR EPI REPS FUE 884,878 | Lunch box, folding, E. Lapointe............ 884,82 4 
End gate, J, W. Fisher 884,916 | Mail bag catching and delivering apparatus, 

End gate for press boxes, W. C. Le Gallais 884,827 | ) a ee errr ree 884,66 
End gate locking mechanism, A. T, Correll 884,898 | Mail box signal, W.. H. Voss.......... . 884,964 
Engine cylinder, gas, P. Schwehm......... 884,995 Mail catcher and deliverer, railway, 4 
Engine Starting mechanism, gas, P. ONO. 6 nabcabc cc cccsceeneccce .. 884,868 

ND, criss caccccequcededpectiadactnc 884,619 | Mail crane, A. ©. McCord.......... - 884,407 
Engine stop, Blanck & Beckerdite......... 884,455 Mail matter stamping and sealirg m aehine, 
Engines, assistant cylinder for steam, L. D. orris in tencrédeoadhedmed ,837, 884,835 

OO OO PO . 884,510 Mail pouch delivery device, W. A. Virgils 884,72 
Engines, locking device for front plate Malt by* means of chlorid of lime or other 

stripping doors of carding, Myerscough hypochlorite salts, pe J. Ef- 

i tn «teocudiced Mhededabe eed PE teeancade.ov ome setinaw G2 
Envelop and inclosure, combination. ZS. V. Manure spreader, B. E. Miller ee ee er 884,51 

ED 0 Pea ne ed wh nam hdd a Matches and stoppers, composition for, C. 
Excavating machine, F. M. " Johnson H. Bach ......00.cececsceseseess 884,S* 
Excavating machine, E. 0. Rood....... Matches, making ‘bodies for wax, T. Larn. 884,51 
Excavator, H. W. Blaisdell ........ Measuring instrument, electrically -sync hro- 
Excavator, J. Kerwin .... nized time, Bonniksen & Chandler...... 884, 
Excavator, C. Suiter .......... ey aes Measuring the degree of exposure of a sele- 
Excavator, power, J, B. “Webber, ‘Jr same nium cell, A. Korn....... cI 
Ryeglasses, H. W. Derrick................ ‘ Meat hook, F. D. Broga. 4 
Fabric. See Wire fabric. Mechanical movement, Cc. 'F. Jone f ‘ 
Fan deflector, FE M. Carroll............... 884,894 Mechanical movements, casing for, 3. Edens $ 
Fan or ventilator, S. Timokhovitch 884,876 | Metal into flakes, forming, P. F. Cowing.. 

Faucet, M. P. Elgen ........ naiedn Metal, manufacture of expanded, N. E. 

Feed and litter carrier, H. lL. » <p ener 884,714 
Feed water heater, G. W. J. White....... Metal solvent, E. C. Broadwell........ . 884,705 
Feed water regulator, C. A. Dunham.... Metallic compounds, electrolytic reduction 
Feeder, G. B. Warren . Of, TE. BeGOR.....cccccce 

Feeder governor, C, T. H. Bond. Og Milk cooler, H. C. Root... 

Fence post mold, C. F. Kyser.. Milk cooling apparatus, J 

Fencing, wire. W. H. Griffith...........4.. Milking machine, W. J, Uebler 

Fiber separating machine, H. E. Bryant. .: Mirror, J. C. Ms 

Fibers, preparing, K. Matthews... F Mold, E. M. a 

| File, L. F. Boedecker ............00%- Motive power engine, E. Thomson...... : 

File and H. H. Knapp. Motor control system, electric, L. A. Tirrill 

Filing case, K. Holman Mower, lawn, J. H. Frey....... 

Filter, G. Schlemmer ie ae . : Music recorder, W. Heiibrunn, et al 

Filter, automatically operated, O. H. Fair Musical instrument, W. Fletcher 

child : ce acucceccces. $84,914 | Musical instrument of the ace ordion type, 

Filter for exhaust fi'tration, sectional, H. A, Engelm. ur 884,337 

P, Crush ‘ : > .... 884.797 | Musical ‘instruments. trac ker “board 
Fire alarm system, telephone, W. S. Me- } for automatic, M, Clark...... 884 366 

ewee . ce 884.607 Nail-making machine, Grisler & Ale i ander. 884.57 
Fire door fastener, R. B. Lawrence... x4 Necktie turner, W. J. Dryden.... 84,910, 884,91 
Fire starter, L. C. Hermann Pfs .. 884, Nest frame, hen's, C. F. Lucas 884.399 
Floor dressing aapeeneen, * Veronneau, Nitrogen oxids from air, apparatus for me 1k- 

dit Vernon ... eae 884, em, Grae & Bees... occ c cic ccccess 884,92 
Flower pot, illumine ated, C. A He Imschmied S84. oxids from air, makit ig, Grau '& 

Flue cleaner, C. Nuhring . .. S884,7! . settee eee eee eeeeees 884.91 
Flue dust, utilizing, E. F. Wood. ae SS4,6 . *k, H. E. Shrock.......-.++--eeeeees 884,555 
Ftuid heater, electrical, Seymour & Ball 884,424 | Nut lock, C, Kesler.......... 884. 
Flushing apparatus, automatic periodic, J Nut lock, L. J. Lindsay 884,98 

W. Grantland .. a ... 884,483 Oil spreader, W. M, Murray oseee . 884,94 
Flushing receptacle, means for, J w. Ore concentrator, submerged, C. L, Bucking = 

G irantland ‘ 884,484 ham . ‘ 884, 65 
Fly trap A. Hackle “vy . 84.487 Ores, separe ating the liquid from “the solid é 
Food compound, R. H, MeFarland.... 884,606 portions of treated, E. P. Lynch 885,004 
Foot bolt for holding doors, H. R. Shafer 884.768 Ornamental article, R. W. Booth 884,998 
Forming machine, W. C. Burrell... 884.464 Overflow gate, automatic, H. A. Brooks 884.564 
Fruit picker’s platform, C. A. MeDermott.. 884,839 Package for cotton batting, D. F. Fowler... 884.574 
Funnel and dip per, combined, H. H. Han Packing case, sheet metal, A. T. Krnse, a 

son ... we ° R . a . 884,489 : : £24,669, 884,67/ 
Furnace apparatus, blast, W. Kenned SS4,.665 Pad See Coll ar pad. owe 
Furnace stoking device, automatic, T. FE. Paint and making same, mixed, W. F. Doer aie 

Murray ....... : peas . 884,603 flinger is 884,475 
Fuse holder for electric cir uit conductors, Pasting machine, 5 R. Houchin. S84,927 

PR. McDonald ee vet 884.519 Pattern, tailor’ 8. G Madeo 884,940) 
Fusing materials, G. F. Brindley... 84.563 | Pedal, folding. T. Danquard....... 884,64: 
Game apparatus, G. N. McEvoy.. 884,605 Pen and pencil holder, E Pare 884,865 
Gane apparatus, E. B. Mason.. 884.674 Pen, fountain, F. J & A. Oberdoerster 884,412 
Garment, B. Galland ‘ ‘ &84.479 Penholder, R. Oe rare 884 849 
Garment clasp, J. er. 884,425 Penholder, W. Rittweger : 884 yee 
Garment hanger, A. Schlang....... 84.616, SS4,617 Pencil sharpener, N r. Kesler.. .» 884,495 
Garment holder, A. Haviland 884.657 Perambulators, canopy top attachment for, a 
Garment supporter, C Ringwald... S84, 858 P a N 1 chonige 7 ee a . ar ° . = 4 
Garment, underwear, C. A. Gould.. 964,416 | Boe Dowty. ~- F. Lucas . 4,38 
Gas burner, T. B. Harrison .. *** ge4'a19 A tate printing frame, R. Du Perrex.. 884,804 
Gas burner. incandescent, A. G. Meker.... 884,834 Photogr —. telementer for the use of, F. a 
Gas, making, A. M. Gow.. 884,655 | photo By pri nting ratus, P L tta.. ana 7K 
Gas producing furnaces, fuel fe feeding device Photamanten. - =: Bs appa eee: Fs: Se 884" 
oth oe can dette, Ek. inane. 884.9 
Gate. D. E. Stetler Rs 4 | Piano hammers, making felt for, J. Marson, 884. 
Gate. A. Hessel 884.584 re Cee, © WR cecnastsadsioncocent &S4 
ne er > see wes — Picture hanger, L. Thomas.............. R84 
Gearing for hoists, transmission, i @ Pi r . 

en . No * 884.777 *ile-driving machine, R. F. Be nnett...... R84 
Gin saw filing machine, F. M. Sisk 884,770 se M. R. Vanderkloot 884, 455 
se ; n and pin joint, A. Kilstrom............. 884,496 
Glassware, apparatus for -fire finishing ‘and Pin f. aed 4 th ee 

; aes = astener, I. Redles (now by marriage I. 

polishing, I. reese et al...... - 884,478 R. Shill) 884.611 
Grader, road, W. 8S. Livengood............ 884,396 Pi : 1 o? it rig i en . fo ° 51. ‘ nt 
Seer, eee, Bs We. Bein ccccecccveescen 884,497 “7 nai me x ase like, apparatus Le fill- 

Grain and seed cleaning and grading ma- inne vidios please dian tedbea eit 

tam, 2. Ti Teac. essccsax 84,6 . a a “S Set em 
Grain cleaner, CC. A. Wright...... 884,551, S84.! — cae in or support, 1. 3 Howe 
Grain drier, W. Wilson. 884, a Ee & ao sets 
Grate for open fireplaces, C R84. st Poms ng, G. ABON. . 2... cccseccees { 

Gotke tancientes, 3” He. tach S00.00T | Sie, ee rene: Spots 

Geen wee per sine ay Be . ‘coke, “xe 8884's /. Plant protector, E. C. Dawson.............. 

G . ie top 1 B at : - P an Planter, Atterbury & La Plant...... 

syroscopic top, A. . Forces 884,§ Plaster boards, molding table for maki- 1Z. 
Hammer, foot power, A. H. Wertz - 884, i NN cia cd id 7 vee. 884.953 
Hand shears, Nicholson & Rude.. 884,41 Plaster or composition board, G. Rader.... 884,954 
Harness attachment, A. L,, Lewis -.+ 884.829 | Plating metallic bodies, G. A. Goodson, re- 
Harrow and roller, combined, A. Hayes.. 884.6 DU <0 60s edaad anaes htadedthuaetebinds 12.779 
Harvester, corn, R. B. Brewer. et OO, MME GED wa00s soscctanccesacewen 884.305 
Harvester, potato, H. C. Hendrick. 884,386 | Plow, T. H. Fuller...... wesc. 884,652 
Hiarvester reel, F. S. Chase... tenes 884,465 Plow, power driven, A. w. ii: rp trite. es 884.490 
Hat frame forming device, wire, W. M. _., | Plug, separable attachment, 0. E. Kenney. 884.981 

SOMOWOR occ cccccecs ° ..--.... 884,588 | Plunging furnace. Z. Szpor......... 884.875 
Heated tools and vessels, ‘automatic indi- Pool ball rack. H. O. Yewell...... . 884,699 

eator or LENE aiee signal for, J. I _.,| Post card shield, P. H. Borden..... 884,701 

APOE c.cceces pa bhedereckeeebebece 884,973 | Power purposes, utilizing hot liquids for, A. 

Heater, L. L. Law. ne eneeonees 884,395 i Ber Pi iiins. Haenactcovensscosenat 884,417 
Heel attaching machine, J. H. Pope. 884,524 | Preserving fish and other alimentary sub- 
Heel, boot and shoe, W. C. Turpel 884,780 stances, receptacle for, F. Bringk...... 884,292 
Heel nailing machine, B. F. Mayo........ 884,513 | Pressure gage. J. S. Kennedy RR4.592 
2 ee errr . 884,566 Printing, H. L. Reckard................... 884,418 
Hogs from_ scalding vats, device for elect- Printing from films or plates, machine for, 

. i a Perera . 884,608 ey, i II 0:5: 5-46. 3.6's 6.9 wstaevacicgne Oe 
Horse detacher, R. Coates................ 884,795 | Printing plate making apparatus, J. O. De 
Horseshoe, non-slipping, A. Lang...... 884,504 IF Ee 884,369 
Horseshoes, means for making, M. 8. Printing, press folding apparatus, H. A 

EE -wecdebe ve PERO RE ON 884,855 | GRENIER, AP. eee et EE oa 884, ser 
i 2, a i, 6a ne renee oe8 sh . 884,634 Printing. Ses, Wi ae i Biiiws acansoanet 
Hose coupling, C. F. Browne............ 884,461 | Printing press web-feeding device, P. F. Cox Set'eoo 
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Motor Cars that Earn Money @PaNetetas toys 
Ce%® We have developed the motor car exclusively every C eyiniiitsya el rel | 


Pa p> as an aid to business and a_money-eamer, and 
g& are able to show you, no matter what business | : pur pose 
| 


co® you are in, a car adapted to your special needs. 


Rapid Passenger Cars 


built to carry from 12 to 25 passengers comfort- 
ably, make a profitable investment for the 
men of limited capital, as they are in 
constant demand in connection with 
hotels, summer resorts, sight- 









The 
Car for 
the Country 
Club or Home 


We have designed especially fer this 
service our Pullman | 2-passenger car. Hand- 
some in design and finish, luxurious in its comfort- 
able, easy-riding qualities, it makes the ideal car for 
golf clubs, country clubs, house parties and high 


hotels. Price $2500 


Delivery Service with Rapid Cars not only saves money but 
makes quicker time under the most difficult conditions. A Rapid Delivers 
Car is worth its cost to any store as an advertisement alone. 

We make Special Cars for every requirement, including drays, eS 
hearses, buses, hospital ambulances, police patrols, fre hose wagons, and 
anything special you may want. 

Write me personally the kind cf service you are interested in, and | will 
tell you just what our cars can do in your pariicular case. 


B. P, HENRY, Sales Manager 

RAPID MOTOR VEHICLE Co. 

Largest makers exclustvely of commercial motor cars tn the worla 
135 Rapid Street, Pontiac, Mich. 

We have some excellent unassigned territory for responsible agents of ability who own a garage. 


seeing service, or as a 











means of quick trans- 
portation between 
villages and sub- 
urban com- 
munities, 
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Printing rolls, means for inking, Sixt & Shucking rack and fodder binder, combined, Train signal, F. P. Page 884,950 | Wrench, C. Miller SA4. R56 














































































Reichart .. ‘ és ~+ee 884,872 i, Me I Grins cc cccncdeceéen 884.879 | Trap, R. F. Hadley 884,380 | Wrench, ID. C. Pierce S84 Nf 
Propeller, reciproc atir g. W. Dawsun.......- 884,474 Shutter fastene r, H. Chreitzberg, | Trolley, Mite hell & Fretz 884,750 | Wrench, ©. E. Hawkins 885.00) 
Pump, force, W. H. Shafer .. 884.769 884,895, 884,896 | Trolley, Cameron 885,002 | Zine sulfid pigment and produ 
Pump, rotary, F. J. Macnish 884,747 | Sickle bar and cutter, combined, L. R. | Trolley harp and wheel, E. D. Rockwell 884,684 H. W. de Stuckle SS4,S74 
Puzzle, J. C. Critchett , 884,902 ME. anc S.dticacundinedcedee .... 884,897 Trolley, overhead, Lord s Wilkins 884,397 
Quilting frame, W. F. Cash SS4, Sieve, sifter, J. S. Coventry ........ Si ae 884,899 Trolley pole and he 1 : Bauer 884,630 
Radiator, C. R. Kline Sign, enamel, A. P. Claridge ........... .. 884, Trolley switeh, E ‘amere R85 000 TOIAATS 
Raft. lumber, N. McLaugt hlin Sign, metal, F. W. Perry 884,95 Trolley track sup -B. paces ad, E. Cameron 885,001 DESIGNS 
Rail brace, Fleshman & Koontz Signaling system, E. E. Kleinschmidt, Trolley wheel, F. G. Wialke 884.546 on a 2 , 
Rail joint. J. D. Stitzell 84,737, 884,738 | Truck, scale, and bag holder, combined, E Card, color, T. R. Manley out 
Rail joint, O. G. Cosner Skid holder, R. E, Oslin .......... ye OY J. Bricker .. ; a84.459 | Cigar band, F. A. C. Kaise = 
Rail joint, continuous, R. C. McClure Slicing machine, meat. H. Broome 884.893 | Truck side frame, C. B. Goodspeed ‘726 | Emblem, Z. 8. Eldredge , tee 
Rail joint truss, R. S. Handford Rew Slime separator, centrifugal, J. T. Lindahl.. 884,85 Tumbler washer, E. J. Rabideau gx4 992 Fly plate, sticky, c sx hed il 2 
tail tie and fastening means, R. S. Scott Slipper attachment, K. A. MelIntire.... - 884,520] Turbine, R. Cramp .. ga4'719 | Fobs, rrooches pins, ¢ si 
Railway, conduit electri L. W. Musick Slotting machine, Griggs & Smith .. R84, Turbine motor, gasolene, Orebaugh & Coi head for . H. Kollmar + 
tailway crossing alarm, D. W. Thomas Smoke consumer for boiler furnaces, J. D. nett $F ; 884.846 Money box, B vom Kigen ‘ : 
Railway, electric, A. C. Eastwood Nix oF: PERE PPS ORE l'Turbine. wind. C. V. Gustafson gx4g17 | Villar ses J. B. Holtzela + 
Railway rail, H. B. Unruh 884,690 | Soeket cap, W’. S. Stapley : aad . 884 | Turn table derailer, R. Ogle 884,947 Vehicle J. C. Kaise : , 
tailway rail fastener, C. Walton - 884.435 | Sod trimmer, R. E. Poindexter crecees B84, Turning machine, J. Young gs4.4n1 | Wall cag L. Jones es 
Railway, scenic, G. Lacomme 884.594 | Spike and tie plate, W. Goldie, Jr 884,578 | Turpentine hack, C. E. Rayford RR4.854 
Railway signal, electric, G 4 Stafford, Spinning and twisting machine, Singleton & | Twine holder, E. P. Dandridge 884.799 T 7 ‘ aa 

et al . 884,622 Gleason setae . . 884,621} Type casting mold; Nuernberger & Rettig TRADE MARK‘ 
tailway signal system, M. G. Voigtlander, Spinning machine thread guide, Ambler & } Jr r 884.754 ! " 1 , ’ Ox# iI 

884.785, 884.784 Wallace , anaes ee Typewriter, electric, J. Lemble 884.742 A ~7 ply inen and gauze XEON an 
Railway switch, T. J. Burke . 884,792 | Spirits, mz anufac ture of, G. F ritsche.. Ty pewriter ribbon feed mechanism J fills : \ steigy 
Railway system, electric, A. C. Eastwood, Spoke extractor, D. L, Williams....... |” Volker : 4 884.691 and mineral water, gingé Wake ~~ 

884,644, 884.645 | Spoon, medicine, W. L. Jerking .......... | Typewriting machine, C. E Ke llev 884591 lian Co : ; bss} eee 
Railway tie fastening, C. M. Mapes Sprinkler heads, device for plugging, Thorn- Typewriting machine, H. A. Carhart ee eae ante 
Razor blade holder, P. J. Enright ton & Munroe Re eo aati Typewriting machine, C. W. Howell 35h axes Ws ads na ong: 1 Te 1 a ax 
tazor, 8 Everett Square, C. H. Stark ...... tse one Typewriting machine, S. H. Farnham 884,915 ome neercini y “a = yo nee p F. 8 ‘ an 
tefractory making, ¢ I surgess Squirrel exterminator, A. P. Bellows... Typewriting machine, C Gibbs 884.980 06 neg s Seat 3 oF rite ert , RR 
tefrigerator drip pans, automatic alarm for, Stacker, C. E. Lang ...... eecce Umbrella, folding, J. Casak i 884,712 — os latit a : te - Jeb ar ' : 

A. H. Leondar ... 884.828 Stacker, H. W. Blaisdell Valve for fire sprinkler systems, J. B. Mc - * a. Car Suns on ee 
Repair tool, McBean & Birchwood 884,751 | Stair tread, J. Kahn ...... Ginley tol 884.841 1, ig Sons . CR . ? an’ Rad 
Roaster, J. ¢ Prims ane R .... 884,523 | Stanchion, A. Torhorst ... for ri adis ators, venting, L. W Ss eee! and shoe . toads 1 ¢ — '™ GS 64 
Roller or wheel, W. L. Curtis Stanchion, cattle, E. Miles ton .. e 884.3 srandy, ey egg i vO pee b , 
Roof snow guard or fender. | A. Peter Steam boiler, L. J. Tracy ..... » gear for gas engines. F. FE. Norton SN4 ea Fat a Sh isin tinge 68.509 
Rope grip, R. E. Pattersor Steam boiler, tubular, C, Rohrs. . oscillating steam balanced, J Il eng a t > 1 ' Rent I inl recy 
Rotary cutter, G. A. Bauer Steam regenerator, A. C. E. Rateau Burnham 884,362 & ( ‘rR ath nome ne athuxmmawer y 
Rotary engine, P. 0. Poulson Steam trap, J. E. Swendeman.... : radiator, J. B. Morgan 884,601 oC etna me te —- = l ; 
Rotary engine, T. H. Lukens Steam trap, F. Duffy ... 724 | Valves, grinding attachment for check, M P aaeee ge te, Menten : ei lak ( wei §8.51 
Rotary motor, Gillmor & Sweet Stone sawing machine, J. M. Owens.. . 884,949 Pr. Maxwell .. : : 884,942 | oy Bere pete er acne ( one gg 3 P = , 
Rule, W. J. De Lashmutt | Stoneworking tool, C. B. Richards... - 884,419 | Venicie running gear. H. W. Hancock gn4.4ag | Cnemicals, certain acine Coast & a i , 
Rule, computing slide, H. Grondahl! ; Stoves, crude oil burner for, G. & L. Mad- Vehicle shock absorber, W. C. Williamson. . 884.967 | eyo, . Warette rol ‘ QR 485, G8 428 
Sack cleaning and turning apparatus, Willi GOR. 6.0 cb 00s ctecccescseccccssscacces - 884,939 | vehicle wheel. J. B. McDonald 884,840 quan ttes, hs are oe r Tobacco 6 " 

mann & Hecht a , 884,449 | Street sweeper, M. V. Ruff ...... -.. 884,421 | venicles. radiator or cooler for motor road ( i s hilip forris & ¢ 
Sash balance, Daly & Leake ...... 884,472 | Stuffing box, Salt & Herb............ ee 884 F. J. D. Hullinghorst ; 884,929 , ar i be ier 
Sash lock, R. Heinle _ 844,581 | Sunbonnet, C. E. Yount, Sr. ... -.. 884,553 | vending machine, S. Jenkins 84.589 ies a i itn Lo 
Saw setting tool, ¢ 884,909 Caapencs r hook and drawers support, C. B Vending machine, stamp or ticket, Dickie & . * pec roots, an | eee , "" 98 474 
Sawing machine, Libby 884,744 | Jickerson .. eter és Sa: R84 ,.906 Brown ; ag ; a ; 884,802 | ; , ae # “age SS ERGUET 6 v4 
Scaffold afparatus, F 884,813 | Swingletree, A. J. Jefferson .............. 884,389 | veneers, gluing, A. A. Dennis 884,905 To “~ ling, va ¥ a SCRDESgES & 6 Cae QR 4Rn 
Screen doors, fly protector Waiterbach | Switch box, T. J. Cleland .......... -++ 884,466 | Vessel, ‘double wailed, R. Burger 884,567 | Gombe mat A Hiannoversche 

& Hell ae 884.547 | Syrup percolator, simple, J. C. Hardests 884,921 | Vessel with double walis and protective case een” Sette dined 

fastening, T. E. Murray 884,604 Talking machine feeding apparatus, L. P. H. Henn 884.582 Gummi-Kamm-Compagnie Actiern-Gese pipet 
E. G. Budd 884.710, 884.711 Valiquet ..« . * 884 Vessels, appliance for adding to the record sarong looring. C. Ci te 68 {! ; 
oe roe -++. 884,736 | Tapping device, pipe, J. H. B. Bryan...... 884 speed of, W. Landahn 884.936 | Copper and brass sheets and. wi ; 
Se If starter, W. 0. Lum .- 884,511 | Target, J. Arbat ....... ‘ oe . 884, Vise, fluid actuated, T. F. Warwick 884,548 eee cei ie : C De 68.481 
Separator, See Slime separator Target, rotary, F. J. Johnston ..........0.. 884 Wagon rack, farm, J. F. Pokorney Milena wam, 3%. t i. 
Sewage ejector, W. McClintock oad 884,406 | Target trap, J. Bowron eS pee ..» 884,703 | wall register. W. J. Owens .. 884.678 orsets om corselets, = « larg pt aiden 
Sewing chair, E. Bailey Telegraph transmitter, M. S Ialing 884,381 Santer machine, S. F. O'Connor 884,946 To bat pe M \ n-W therr tt o 
Sewing machine, J. C. Goodwin seer Telegraphy, wireless, G. Marconi, Watch and clock movements, time strike ae auc, _— a sei ts ‘ 7 
Sewing machine, Wilkinson & Goodwin 884,986, 884,987, 884,989 for. Stricker & Mever “a ; RR4 Duc k oO gees ae - ot 68.575 
Sewing machine attachment, G. B. Meeker Telephone attachment, W. W. Bythiner.... 884,657 Watch *halance wheel. J. Poruba RR4 ( otton pecce Oia ms areca ane ane er? @ 
Sewing machine bed pats or work support, Telephone desk stand, A. M. Knudsen ..... 884,500 | water heater, electrical. E. J. Condon. 884 Pepperell Manufacturing Co M a oe 

C. T. B. Gould . : . 884,482 | Temperature exchanging apparatus, E, Water lock gate, G. Luscher ... : 884.400 Disinfectant and deodorizer, J J ‘ ane , 
Sewing machine needle. J. E. Ridgway.... 884,857 | eee ee la ate wee 884,600 | Water eatyir D @ itersine ty 884.491 Disinfec tant, eee dip, and cattle wast ior 
Shade and curtain pole holder, window, J. oes Te Ge OE 3 ccccacowxbanse .. 884,948 | water meter. disk. H. Fre drick 884. 650 Coope 2 & Nephews ral ty be 

H. Green .. ° : ...+--- $84,656 | Thill coupling and. support, combined anti- Water wheel. impact Doble & Gfeller 884,907 Disinfec 7 its, Chemis« he ibriks | Werke 
Sharpening apparatus, lawn mower, H. E. rattler, W. Cox....... SEER EE UL Water ataeat: kaolin. J. A. Smith 884426 Gesellschaft mit beschranktet Hat uhig } i 

W. Loomis . Thresher, cleaner, and storage unloader, Weeder and cultivator, combined, Gordon & Dolls | and fiat ae seers patgarets Lo RAE 
Sharpening machine, saw, J. P. Hedstrom.. bur cotton, W. R. Lamb ........ ore 884,671 Wolfe , ’ 884.814 Stei af, ; . m b. iH *e 68 68 
Shingling bracket, J. Lasley err Threshing machines, bundle conveying at- > | Well cleaning device, ofl, Monroe & Sey Dynamite, ge aoa Potts Pott ": wo $ERP on nar 
Shipping box, W. E. Depp ; Wa tachment for. W. C, Niebuhr .:........ 884,753 ass : See 884,675 | Dynamite, wages li aa” eee 
Shipping case cover fastener, J. Rrauer... 884,890 | Tie. See Rail tie. " Wheel. See Driving wheel re re 68,580 
Ships, construction of screw propelled, J. T. Time lock, J. Flindall...... .. 884,807 to 884,809 | Wiimotree attachment, E. C. Coffin 884,715 | p pe 9 yn age a ea ae 7 . 

Dunean . ange 504 beewe . 884,912 Tire and wheel therefor, W. Bowden...... 884,702 Whiffletree coupling, W W. Hills 824-388 Felt and paper roofing I ns-Ma see 
ene A. oD, A. Beed.. i... 884,681 | Tire construction, F. A. Br ~ pg Oe -++ 884,542 | Window and screen therefor, M. A. Dietrick 884.803 [ pape Co... 3 ; 4 — 
Shoe fastener, J. W. Barna.... seceeeeees 884,454 | Tire protecting casing, L. N. ‘ates......... 884,794 iCrindne. see. 2. i Maree an44ng Fish, preserved, § Aktiebolaget ” oe an 
Shoe fastener, J. P. Wake field . eK Toe nails, device for curing ‘ingrowing, C. | Window ventilator L. S. Martin 884.598 " Forenade K nservfabriker ad 68 
Shoe shank tacking machine, L. A. Jones.. 884,: J. PORT .cccccvcccvcescess : 76 | Wire fabric toa Ae Ried R84 BRI egg extras ts farden 2. - a 68,558 
Shoe shank tacking machine, B. B. Water- Tool guiding device, H. Y. Evere att 7 Wire sean w 0 “ie Do 884/974 Flour wheat, Sheffield King ing (£0 0 

OE - iv.ncdeen cones awe rrr .. 884,437, 884,438 | Tool, pneumatic, C. B. Albree...... 7 Wire shaping and forming machine, H. J Foods, certain cereal, Montevideo Rolle Mi acs 
Shoe tongues, forming, W. Crawford.... 884,471 | Tops, spit aang holder for, K. E. Bragdon ¢ Ae Sy 884.633 Co. ceded WNP Chadians aia 
Show case, W. K. Williams .... ceeeeeees 884,549 | GU. « Sekine 6 ded Be kneae A a Fee suo Wire working tool, Hubta & Laurell Furnaces and burners certain \ erimgeour 
Show case clamp, F. Tynis .. vorers © = 884,877 | Toy, J. H Hettinger PR: Sd TRESS ES . 884.5 Wrench W schmitt _. Freee 139 Jr : ern 
Show case, dust eine kno kdown, N. H. | Toy, H,. E. Waggama Wrench. ee a oO ER epE 884,748 Furniture 4 missin n, L. B i? vr 

Coderquist .....- ceseesceecerrcererees 884.569 | Traction engine, S, » o BERRUE cocccces Gas generators, acetylene, R, P. Eliot 
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Classified Advertisements 


Advertising in this column is 75 centsaline. No less 
than four nor more than ten lines accepted. Count 
seven words to the lit All orders must be accom 


panied by a remittance. Further Information sent on 
reques 

READ THIS COLUMN CAREFULL} You will find 
inquiries for certain classes of articles numbered ir 

nsecutive order if yon manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it is necessary to give the number 


of the inquiry. MUNN & CO. 





BUSINESS OPPORTUNITIES. 





FOR SALE. —#30,.000 for large sash. door and blind 
factory mill in Bagdad and Pensacola, 
Florida valine of $50,000 and can be par- 

base wh, balance on easy terms. For 
turther wldress The Fisher Real Estate 

gency ri 

laquiry Ne. S581, Wanted names of one or two 

yeerns tiakinpg plate ice machinery. 

BIG MONEY any leecality operating or selline our 

bined Mintalets and Crystalets Vending Machines 
New Idea. Lawfut. Fine sideline. Machine sent on trial 
Crysta! Ver.iing Co., 8 Monypeny Bid«., Columbus, O. 


Inquiry Ne. S592. Wauted an aluminum welding 











WANTED.-— Patented Trace-holder manufactured on 
t rovaity Son capital require 1 ig sales and big 
rei Address L. M. Campau, Callaway, N’ b 
fnguirs Ne. 8593.— Wanted metal and class awn- 
ings for export to Cuba 
START A MAIL ORDER BUSINESSof sour own, but 
not with a cheap tr novelty. I made $50,000 in five 
yearsand began small. ! will show you how to atart right 
r free booklet. Heacox k Box 96, Lockport. N.Y. 
Inquiry No. 8594,.—Wanted spring suitable for 
Sprite me t 
ATT ERN L ETTERS AND FIGURES (White Metal 
and Gr aes) f 20on patterns for castings Large Va- 
riety prompt Send for catalog H. W 
Knigot & Son s Y 
Iuguiry No. 8$595.—Wanted smal! pant for manu 
ut tng ive, hominy, horseradish and Saratoga chips 





PROMOTER 


REVERSIBLE STE AM rURBINF 
r LY ¢ Jersey City 


wanted Lddresas Horn ¥ Clinton Ave 
8596.— Wat 


Inquiry Ne. buy printed pillow 


PATENTS FOR SALE. 








FOR SAL&.- 8500 buys improved twine cutter, Pat 
ented in United States and Canada, Nos. 847.812 —104,507 

r information and full particulars address Peterson 
& Moen, 3918 Soutb Gih Street, Calumet, Mich 

Inquiry Ne. 8597.—Wanted to buy an alcohol 

rnace to heat a hot water system 

FOR SALE.—Mai! Baw Cat her and Deliverer, Patent 
No. 346411 towe r with improvements now being per 
fected This should be a very profitable device to piace 
on market, as there = a cemai ni f r same by steam 
railroads and suburban trolleys. Address C. H. Anthony, 


St. dames, Mo 





Inquiry Ne. 8598, — Wanted to buy water turbines 
FOR SALE.—Patent No. 86,584 (Range Finder). dated 
vember 2, 1 rument, once correctly 
will indicate distance from stand to any ob- 

to judge distances Address 





r, Friederich K imp, Cheboygan, Mich 


Ne. S599. 
r hed. 


invent 


Ine wiry Wanted to buy a 12-inch cop- 
per cylin 
t N 873,631 A new and usefn! 
choker All metal. 
Whitewater, Kansay. 


FOR SALI Paten 
improvement in rouse trape A 
Pat. Dee. 10, \. T. Sullivan 


No. S600.- Wanted to 
Jen } 


mangle roller 


inquiry buy large quanti 
es of Woot cks 

NTION universally wanted 
and. One or both for sale 
Three stamps,for samples. 


\ VALI ABI. INVE 
Putented in U. 8 

Sells at sight arge prot 
A 


Melrose, Mass 


und Eng 


J. Chase, 


Inquiry Ne. S601, Wanted an incandescent lamp 
irner for kerosene lamps 

creaming and 
rtune in it for 
Roth, New 


issued or 
uighs. A fo 
machinery \ 


SALE. Patent just 
machine r cake ad 
skers 


FOR 
mixing 
nvyone interestec int 
Ky 
Wanted to buy machinery and 
t gas mantie manufacture 


S602, 


Inquiry No. 
j andesce 


naterials for in 


Firer. Will set off shot 
om ten minutes up to six hours 
sure to € ‘heat a Done with chemicals and 
ivoamite or powder Absolutely safe 
*‘atented Sept. 4. 1906. by John Dowd 
i reasons for selling Address 
nelid Ave., Pittsburg, Kansas 


SALE 
wany co ree me 


Chemical Sho 











safe 





amd ¢ 
umd A.M 
L. D. Mason, 401 W. I 
No. *603.— Wanted to buy 
onl 


Inquiry paper which 
mit w 


FOR i 


t ~ 


Adjustable Die Stock 
Patent S70,828. Sev er 1] sizes, threaded with same 
dies and reame: “imple For particulars address 
Jorgensen, 9 Flint Street, San Francisco, Cal 


luquiry No. Goat. 
turers horse clipping 


SALE Improve: 


Wanted 
machines 


names of manufac 


HELP WANTED. 


WRITE US TO-DAY if open for position in sales, 
iffice ur technical work. Infor rmation free, State age, 
experience and location desired Address Hapgoods 
i} Broadway, New Vork 

Inquiry Ne. SG@05. Wanted manufacturer of 
za olne tanks for gaseiine fiatirons. Size 244 inches 





The tanks have spun brass sider and cast brass tops 
and bottoms 







WANTED.--The services of a man who thoroughly 

nderstands the manufacta f sulpburice acid; par- 
ticularly one who is well ve in the latest and most 

i-to-date machinery and processes, .s Superintendent 
to take hurge of this department of the business of 

s manufacturing corporation. Address Superintendent, 
Box 773, New York | 


Inguiry Ne. 
winding 


S606.Wanted to buy a cutting and 
machine for narrow fabric bias binding. 


AGENTS WANTED. 


AGENTS WANTED in every county to sell the Trans 








parent Handie P« Knife. Good commission paid 
From 875 to $00 mth can be made. Write for | 
erms. Novelty Cutlery Co., No jar St., Canton, O. 


inquiry Ne. S607.—Wanted to 


neubator 


buy en electric 


AERONAUTICS. 





| 


INSTRUCTION. Three courses; Balloons Dirigibies, 
Aviation, prepared by Lieut. ( Espitailier. French 
Army. Cataiogue. Internationai School of Aeronaut 
tes Kast 29th Street, New York 

inquiry Ne. SGONS,..Wanted to buy Broom ey) 
ehinery. Broom corn, Broom handles | 

Spherical Balloons and Dirigibles. | 

A nes, Helicopteres Antoin. | 

rs Aeronautical Scientific Int | 
©. Triaea, 2 Fast "Hh St 








ary Ne. S609.-— Wanted to buy an 


automatic 
tied machine for . 


vending root beer, etc 





}and Mechanic, 


OLD COINS AND STAMPS. 


$5.75 PAID FOR Rare Date 1853 Quarters. Keep all 
money coined betore 1875 and send i@c. at once for a set 
of two coin and stamp value books, size 4x7. It_ may 
mean your fortune. . W. Clarke & Co,, Le Roy, N. Y. 


Inquiry No. 8610.—Wanted addresses of manu- 
facturers of collapsible tube machinery. 


BOOKS AND MAGAZINES. 


BULLD MISSION FURNITURE. Send 2 cents for 
three designs of easily made pieces of furniture for 
hall, den or library. Full directions for making and 
putting together. Furniture can be made by anyone 
whe can handle a saw. 
crafts free. Ask for free sample copy of Electrician 
finety illustrated magazine written in 
popular style, devoted to all kinds of mechanical work. 
Sampson Publishing Company, 1151 Beacon Building, 
Boston, Mass. 


inquiry No. S611.—Wanted to buy 
light power purposes 


springs for 


PHOTOGRAPHY. 


AMERICAN PHOTOGRAPHY succeeds American 
Amateur Photographer, Camera and Dark Room and 
Photo Beacon. Te editors of each now join in making 
a magazine which should be in the hands of every pho- 
tographer, prefessional or amateur. 15 cents monthly, 

1.50 per year. Three specimen copies for a quarter. 
Am. Photographic Pub. Co., 361 Broadway, New York 


Inquiry No. 8612.—Wanted to secure locomotives 
propelled by vapor engines. 


GRE-SOLVENT. 


GRE-SOLVENT instantly dissolves Machine-grease, 


| Paint, Ink, etc., from hands. Beneticial to skin. Sells 
like wildfire to every mechanic. Agents wanted. Big 
profits. ures sample. Do it now. Utility Co., 646 W. 


4th St., Y. City. 


Inquiry Ne. 8613. 
sumers for house heaters. 


Wanted to buy smoke con- 


HOUSEHOLD NEEDS. 


BUTCHER'S BOSTON POLISH is the best finish made 
for floors and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send for free 


booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 356 At- 
lantic Avenue, Boston, Mass. 


Inquiry Ne. 8S614.—Wanted to buy pearl button 
machinery 


MOTION PICTURES. 


THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; yeariy subscription, $2. The only paper de- 
voted to the moving picture, illustrated song and lan- 
tern lecture field. Moving Picture World, Box 450, N.Y. 


Inquiry Ne. 8615.—Wanted to buy a machine for 
ones the bull of the almond nut without breaking 
the fruit. 


Inquiry No. 8616.—Wanted to buy 
Porto Rico perforated meta! shelving 


Inquiry No. 8617.—Wanted to buy for export to 
Porto Rico complete baking plant for 1,000 loaves daily 


Inquiry No. 861S.—Wanted to buy for export to 
Porto Rico elevator or lift worked by hand or motor, 
capacity one ton. 

Inquiry Ne. S619.—Wanted to buy for export to 

Porto Rico refrigerating machine. cooling rooms, 10x12, 
7x10, bar covuling box. Wanted complete with motor. 

Inquiry No. S620.— Wanted to aluminium 
cans 

Inquiry No. S621. 
quetting machinery 

Inquiry No. S622 
engines and supplies. 

Inquiry No. 8623.— Wanted to buy electric 
ing stoves with battery attached 

Inquiry No. S624.— Wanted to buy portable rivet 
heaters 

lnqutry No. S625.—Wanted to buy ema! sized 
channel iron, aiso leaf springs for experimental work 

Inquiry No. S626. —-Wanted to buy lacquered and 
plain sheet steel for sign making, also paraffining out- 
tit for signs, presses for wood signs and sheet ru!ber. 

Inquiry No. S627.— Wanted to buy an altertating 
current generator of 2 K. W. capacity, or smalle 

Inquiry No. S@28.—Wanted to buy paving 
mac Sine 2s for use with partly fluid substance 

Inquiry Ne. 8629.— Wanted to 
cialties and coiled brass springs. 

Inquiry No. 8S630.—Wanted addresses of"leading 
nove tty manufacturers. 


buy 
Wanted to purchase coal bri- 


-—Wanted t 


buy automobile 


cook- 


buy vabber spe- 


Inquiry No. S631.—Wanted to buy fruit evapor- 
ators 
Inquiry No. S632.—Wanted to buy machine for 


perforating music rolls. 

Inquiry No. 8633. 

Inquiry No. 8634. 
and china novelties. 

Inquiry No. 8635.—W 
neys and smoke tops. 

Inquiry No. S636. 
brushes. 

Inquiry No. 8637. 
grinders. 

Inquiry No. 863%. 
porcelain insulation 

Inquiry No. 8639.—Wents stencils for decorative 
borders such us are used around half tones 

Inquiry No. 8640.—Wanted to buy 
for lighting purposes, 

Inquiry No. S641. 
gas burner 

Inquiry No. SG64'2.—Wanted t 
motor Inspection car standard gage 


‘SPARK COILS) 


Their Construction Simply Explained 


Scientific American Supplement 
160 describes the making of a 14-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 

1522 explains fully the construction of a 
jump- spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil 

Scientific American Supplement 
1087 gives a full account of the making of 


Wanted to buy show cases. 


Wanted to buy brass, bronze 


anted to buy mica chim- 


Wanted to buy 


Wanted to buy lawn mower 


Wanted to purchase mica or 


Wanted to buy a self-lighting 


buy a gasoline 








an alternating current coil giving a 5-inch 
spark. 
Scientific American Supplement 


1527 describes a 4-inch spark coil atd con- 
denser. sa a 
scientific merican Su leme 

1402 gives data for the construc A ae is 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 


MUNN @ COMPANY, Publishers 








(361 Broadway New York | 


List of books on home handi- | 


for export to 


bloek 


household 


alcohol Jamps 
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_ Remington Typewriter Company 
7 NewYork and Everywhere 
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Hil! 1 
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wou 


“TRA 





CAN EARN 4s 


VELING 
ALESMAN 





We will teach you to be one in eight ai by mail and secure you a position 
with a reliable firm. No former experience required, Hundreds of good positions 


free Catalog “A Knight of the 


now open. Ours are the only practical Schools of Salesmanship in the United States. 
Endorsed by the leading manufacturers and wholesalers everywhere. Write for 


Grip” and testimonials from our graduates who 


have been placed in good positions. Address Dept.729 


| tm” National Salesm 


ans - Training Association 


OFFICES : Monadnock Block, Chicago, Ul., Scorsiet | Bidg., Kansas City, Mo., or 


Exchange, Minneapolis, Minn. 





ite nearest office and mention paper. 





1908 model bicycles. 
FACTORY " PRICES  aticycleoe 


from anyone at any price 
V; a Art 


onli | ph FN our large 
and learn our 


. Toren, Genmberthvahas, cing De heel 

| ¥ , 

@ parts, repairs and sundries at Aal/ usual : msmal gotces, 

Do Not Walt; write today for our offer 
MEAD CYCLE CO., Dept. S-219, CHICAGO 






















i} Solder-Fiux 


<< o Stick Paste. Salts or Liquid 


Insure Perfection of Joints. Allen-Flux is 
Free from Acid. Sample free for dealer’s name. 


LB. ALLEN CO, Inc.  1335A Columbia Avenue 
CHICAGO 


The “Best” 


i? 
The World’s Best Light 
Sold in every civili zed coun- 
try on earth. Costs less than 
kerosene, gives six times 
more lightthan electricity. 


APure White Steady Light 


Makes and burns its own gas. 
No wick, no odor. no smoke. 
Absolutely safe. For indoor 
and outdoor use, 

Agents Wanted, 
Exclusive territory, liberal 
commissions. Catalog free. 


THE BEST LIGHT 60. 


Owners of Original Patents. 


87 E. 5th St. CANTON, Oii0. 





























LiDo You Appreciate 


Absolute Reliability and Easy Starting ? 


Our 1908 Models will contain 
more real #ofor value than 
has ever before been 
in one 






incorporated 
small motor. 
They are made es- 
_.-/ pecially for the man 
— who wants the best. 


CUSHMAN MOTOR COMPANY 
2026 N. St., Lincoln, Neb., U.S. A. 


Would You “Make the Round 
Trip’ Without Uncertainty? 


Investigate the 


Hildreth 
Marine Motors 


We are ready to 
“SHOW YOU” 


Send for valuable facts 
about Marine Motors. 


THE HILDRETH MPG. CO. 


S.A 









703 Sheridan, Lansing, Mich., t 


Ranch Life in the Rockies 


New Book JUST OUT, Taking like wild- 

fire. Everybody wants it. Hit of the 
day. Contains 100 views of ranch and farm scenes, gov- 
ernment land and mining laws. correct (olorado map, 
etc. Describes cowboy life. Tells how to succeed. 

{ The above great book is free 

Special Offer ! to all sending us Sc. for a full 
year’s subscription to our big western monthly — 
and family magazine. Clubs of 3 and 3 books $1.00 
5 for $i 30. Stampstaken. Address 


Rocky Mountain Farm Magazine, Station 3, Denver, Colo, 
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te ae ee "Gypsum, calcined, Empire Gypsum Co....... 68,494 
Hair tomic, K. Culver .....cccccccccccceceees = 514 
Hair tonics, Sage Brush Tonic Co. . 527 O M 
Ink, printing, Ault & Wiborg Co.......... . $8. 489 ne oment, 
e Cc ua oO |; Lamps, incandescent electric, Boston Incan- 
| Geacent Lamp Co. .....cccccssesceceeess 68,565 ay 
: 5 he x te P Laxative compounds, Mother Seigel’s Syrup steam ard water joints. 
Of an adding and listing machine is in what it Nee Ss oder Boek Gack Prec tabes 08,539 
: : H Lubricants, J. N. Blackman ..............- 68, | 
de ~ how it does it, and how long ut will do it. Magazine, Florence Publishing Co............ 68,548 | 
The Universal Adding and Listing Machine will Medicinal tonic, F. G, Stewart & Co........ 68,516 A Standard Red 
pl »duce the maximum of nice, clean, clear- cut, Medicines, certain, Ecso Pharmacal Co Pere 68,537 
Milk, condensed, Wayne County Condensed 
accurate work with the least effort, and i it will last | ap ere SF 68,529, 68,530 
longer under any kind of use than any other Optical instruments and parts thereof, mS SAR 
“ eae . ;: BEE. Vato cn hd ng os 0 beens etscdgee 8,7 8,088 
ac ding and listing machine ever built. he Paint and varnish cleaner A solvent, el 
he Universal always adds what it prints and prints what Hazard Paint and Chemical Co.......... 68,476 M 
it adds —it prints in jet as perfect pa ent after years of Painters’ materials, certain, Thomson Wood ercer 
hard use as the day it left the factory. Wimiaisimg CO, 2... cc cece cccccvcccescens t 
" " — Paper and envelops, writing, Carew Manufac- 
The key action is light ; the handle pull is smooth and RIEL 222. s chccwees 6050000 <000 Xo 
easy; the adding register is in plain view, ne above the Pianos, Palmer Piano Co. ...0....c2sscceee: 
keyboard; items to be added oe pene in black, blue or Pianos and piano actions, Lauter Co....... 
purple, eat the —_ yy tot Key Fo tp- printed in in Plaster and lime, certain, Ohio Builders’ 
rei, mght next to the item. No blank stro Supply Co. . 22... see eeeeeseeensenseeneees 
handle is necessary before taking a total supphes, certain, L. Wolff Mtg. 


There are so many other important features on the Uni- 
sal that are advantageous for you on your work that you 
ght to write and tell us about your class of work and learn 
at the Universal will do for you, and how it will doit 


ier and faster than you are doing it at present. 


ve 
o 
w 
a 
[here is no charge or obligation attached to your getting 
all this information. Can you afford not to write us now? 


Universal 


_Adding Machine 
Company 
3835 Laclede Avenue 













G UARANTEED best of all 
zx safety razors Comp’ vlete for 
$1.00 with silver nickeled frame 
—12 Ever-Ready blades, handle 
and blade stropper attractively cased. 
Extra E ver-Heady blades 10 for 







50 cents. Ten new Ever-Ready 

biades exchange w ten dull ones 
and 35 cents. On Sale Every- 
where, Mail orders prepaid $1.00, 


American Safety Razor Co. 
320 Broadway, New York 














“6 sd H 
Porox” Ignitor Storage 
BATTERIES 
High Capacity. Light Weight. 
Proved as the best for both igni- 
tion and light. No loss of current. 
It stores and returns the power to 
your machine ou can see and 
examine the interior without ex- 
posure and digging. because it is 
made up in transparent celluloid 
_ No danger of breakage like 
nard rubber. Plates and jars are 
guaranteed for one year. | 


Send for catalog 
Albert Muller, 145 West 49th St., New York ; 


RU BBE R ST. STAMP MAKING. —THIS 
article dese ribes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughiy 
practical article written by an amateur who bas had ex- 
erience in rubber stamp making. One illustration, 
Contained in SUPPLEMENT 1110. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


KING 


Folding _ 





Vig chter, re durable be an wi od. Serviceable in salt water 
soctcre-proof ; ¢ can’t over. A revelation in 
at struction Can be carrie | by Rand, or checked on bag 
we. W t nd 6c. for 


1 - ckage 2 fi 
avings. “KING FOL DING BOAT €0., 683 


L ake Street, i am Mich., formerly Kalamazoo. 


THE STRELINGER 












ycle, one to four cylinder) Abs tely the 
"Best Marine Engine Beer Made 
We also carry n stock several of the best 
akes of Two-« Marine Engines and a full 





if Boat Ac 


and we w 


iit t 
wants 
Engines 1 
W rite for « 


tus know your 
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fF 


1 quote pr 
6 to 50h. p. F 





33 to $2,500 





ur 1908 cata 


The Strelinger Dept. 8, Detroit, Mich., U.S.A. 


P Sambo rs’ 

ET UREREALAY ETE EEEKS LEXERSELREED) 
insect, J. L. Hopkins & Co 
toilet, Gerhard Mennen 

+ rere rrr Tre rere Ty Pee EP eee ey. 
Powder, tooth, T. C. Delavan 
Reme ~~ for certain diseases, 


Powder, ’ 
Powder, Chemical 


Van Riper & 
We sabe cede dbasdecaresnebneecdsneseape 
Re maodies for female use, Bradfield Regula- 
TOP OO, ccccccvccccccsesscsessecescoscces 
Remedy for diseases peculiar to women, 
3. Leonardi 
Remedy for fever and ague and malarial af- 
ections, J. B. Davenport . € 
Remedy for poultry diseases, M. C. Siebold. 
Remedy, tonic, Rocky Mountain Sage Tonic 
Rubber boots and shoes, Goodyear’s Metallic 
Rubber Shoe Co. ¢ 
Rubber nipples, Pax spreatnctesing Ce... 
Sardines, J. Braadland 511, 68,! 512, 
Soles for footwear, Actual ikuitting Mills.... 
Starch, laundry, National Starch Co......... 
Starch, laundry, Union Starch Co 
Stationery articles, certain, J. J. 











Actien-Gesellschaft 550, 


Steel, Cammell Laird & Co.. - 68, 172 
Biwel, FOmas B COMVEP oo ceccccsdvccesccecces 68,479 Price $3.00. 
Steel and partly wrought castings, S. Os- ’ 
BO Be oS ws tec ct ees cceccesstets 68,482 | ~ 
Tea, C. S. More Mercantile Co.......005+. 68,490 
Teas, HB. W. De Forest 21..ccccccccccsescece 68,495 
Thre ad and flax yarn, linen, Linen Thread 
BREE ay 68,521 * 
Tin roofing, J. 8. I rer arr 68,477, 68,478 | 
Tires, rubber, Hannoversche Gummi- ——_- 


Compagnie 














Co. 68, 


68,520 | 





68,551 | 


Mr. Engineer 


We have made a long forward stride in the manufacture of packings for air, 
They are much more dependable, more durable than others. 


Red Breast Packing 


Sheet Packing 


Sajyen-Reed Asbestos Packing 


For High Pressure and Super-heated Steam 


Packing 


{Graphite and Rubber, Semi-Vulcanized 
Write us for circulars and samples, 
MERCER RUBBER COMPANY, Hamilton Square, N. J. 


(A wonderfully strong and well written description of our factory appeared in this magazine issue of October 














Pictures, 24 x 4%. 





BROWNIE 


Built on the Kodak plan—uses Kodak film car- 
tridges and may be loaded and unloaded in broad 
daylight. 
A perfectly practical little camera for snap-shots 
or te exposures. 


scribes and illustrates our six styles of Brownies, 
and fifteen styles of Kodaks, ranging in price from 
$1.00 to over 
development methods which have done away with 
the dark room. 


EASTMAN KODAK COMPANY, 


The No. 2A 


No dark room for any part of the work. 
E 1908 KODAK CATALOGUE fully 


de- 


100,00, and fully explains the daylight 





Free at Kodak dealers or by mail. 


| 
Rochester, N. Y., The Kodak City. | 
| 








Engine 


g¢ News 











Tools, certain, George F. Eberhard Co 68,475 ! po 
Teols, certain, J. Lopez y Arechavala........ 68,480 | ULLUSTRATED) 
Tools, certain machine, Cammell Laird & Co., 214 Broadway New York 
68,491, 68,492 , 
Farge patine substitutes, Charles H. Moore Oil y 
Wie o nee eS ee eee ee 68,473 The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical, 
) ors chanic P e erg 85D 
“aus aan of in... 68°50) Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy 
Wringers, clothes, American Wringer Co..... 68,544 : rl 
‘*Adler-Brau,”’ for beer, Geo. Walter Brew- CONSTRUCTION 
SRE onncesniadoitncite- gt gptceeee: 14,141 Higher efficiency ; greater reliability ; more compactness; simpler. 
‘Aunt Sall’s Soda,’’ for soda, S. J. Braun.... ,149 al 
Boi a Rdg 3 Boece eg ! No gear wheels or cam shafts, no smoke, no odor, no com- Two-cycle simplicity 
° Re ai ae sit: Rey RAN ; 4,148 / =_ pression in crank case. Single cylinder, 5-inch bore, 6-inch ee 
— a ee _— Made of Pure Rye sasegl f (Sa stroke, 600 R.P.M. Gives 12 Brake Horse Power. Rating with more than four- 
“Indepe 2 yPm—ey 7 gg gg mag eg ve —— guaranteed actual horse power delivered on the brake at speeds cycle efficiency. 
" pentont Liquor Co. a 4,143) \ indicated. Write for illustrated catalog. 
“Jaco vert tre es, 
"3. Gameet .....-+-- 14.197, ~ THE TWICE-TWO CYCLE ENGINE CO., Inc., 22 South Canal Street, Chicago, | inn. 





“Jacob Ruppert Konic ke rbocker 

lager beer, J. Ruppert 
“Jacob Ruppert Ruppiner 
beer, J. Ruppert 
and S., for beer, 


Pa oy gg eg yee 





Kamm & Sche linger r 
- 14 











AUTOMOBILES $100 AND UP 

















Brewing Co. .. .142 
“‘Lebensgold,”’ fo on-aleoholic beverage 
« es - Bnet & ae al apes pateete age, 14,144 Fe ate mai) cur tnane Hitestemed Bargain Sheet of new and sligbtly 
“ ’ die . - usec utomobiles on request. This sheet show ate phot« aphic 
wg ‘. * gdh beer, Appleton Bre wing i see Sinus af aioe than Uh hecteinn ~ L owe mee arat toh oe ae a va 
‘“Morris’s Anti-Rust.”’ for a Gresaing. or pol guaranteed as represented. Write plainly to 
ish for gas and coal ranges and other 
metal articles, W. C. Morris............ 14,150 | S. CRAHAM AUTOMOBILE Co. 
“Old Time Rio Coffee,’’ for coffee, Clifton | : Z " 
forge Grocery Company, Incorporated... 14,145 | Established 17 years, 601-603-605 Madison St., ponbeenete ILL. 
“Primeros,’’ Schmidt & C0.....ceceesseesece 4,136 = oo 
*“Sweetheart,’’ for canned syrup, Louisi 
Moiasses Co., Ltd.......0- SIOLESE >, “ ENGINEERS’ DESCRIPTIVE CHARTS” in Colors 
— ene EERS ARTS |! Works of Ari 
PRINTS. uN) R eC R oO j By Josgrn G. Brancn, B.S., M. E. 
S econ the veloprr nt | Showing ‘‘ The Development of The Steam Boiler.’? 
“Columbia Records,”"” for sound records, » i De “pate ff The Development of The Engine 
Columbia Phonograph Co, Genl............ 2 259 “ } of the STEAM BOILER, i “The Development of The Electric Generator.” , 
“Men's ¢ s0 0 en’s Especially Designed for Colleges and Students. . ™ 500 
g ty Sy ie tattoe See ee 2,261 STEAM ENGINE, | | wate Complete set, hands —" round, $1.00, —_ 
“The teliance Tailor ing Co.."’ for men | (apt BLEcTIC GENERATOR | * Conversations on Electricity,” by Joseph G. Branch, . . . . ‘ eyo 
clothing, Reliance Tailoring eee 2,260 **Heat and Light from Municipal and Other Waste,” By Joseph G. Brat at.00 


A printed copy of the 
of any patent in the foregoing list, 
in print issued since 1865, will be 
this office for 10 cents, provided the name 
number of the patent desired and the 
given. Address Munn & Co., 361 Broadway, 
York. 

Canadian patents may now be obtained by th 
ventors for any of the inventions named in the 
xoing list. For terms and further 
address Munn & Co., 361 Broadway, 


specification 


furnished 


and drawing | 
or any patent 


date 


particulars 
New York. 





AGENTS WANTED. 
RAND, McNALLY & CO., Publishers. - New York & Chicago 


Sent prepaid on receipt of price 





from 
and 
be 
New 


e in- 
fore- 














The Strelinger Marine Engine Co. | * 








THE W.H 


Mullins Stee! Boats Can’t Sink 


—the fastest and safest boats built. 
chambers in each end like a life boat, they are absolutely safe. 
lighter and more buoyant than wooden boats—practically indestructible— 
they don’t leak, crack, dry out or wear out, and every boat is absolutely 
4 guaranteed. The ideal boats for pleasure, summer resorts, boat liveries, ete. 
Send for catalog of Motor Boats—Marine Engines 
—Row Boats—Hunting and Fishing Boats. 
«MULLINS COMPANY 118 Franklin St., Satem, Ohio. 


Made of pressed steel plates, with air 
Faster, 




















HASCHKE 

tcccrme STORAGE BATTERIES 
STATIONARY and PORTABLE. Any size for 
any duty. + ag ro eee system in the world. 
ligh Capacity. Long Life. Send for catalogue. 
HASCHKE STORAGE BATTERY c0., 273 Michigan Ave., CHICAGO 


* . 
Chemical Analyse: 

Industrial products examined and working 
formulas provided, processes improved, coun- 

sel and expertevidence. Assay of ores, alloys, water 


and fuels, etc., etc. Inventors assisted; instruction. 
Fstablished 1882. Monadnock Laboratory. Chicao~ 








60 YEARS’ 
EXPERIENCE | 







Trave Marks 
DESIGNS 

CopyriGcHTs &c. 

Anyone sending a sketch and Geseription may 
quickly ascorcals our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest cgeecy for securing pa tents. 

Patents taken through Munn 0. ve 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Lavgest cir. 
culation of any scientific journal. Terms, $3 a | 





ear; four months, $1. Sold by ali newsdealers. 


UNN & Co,2612:0~=. New York 


ch Office, 626 F St.. W: 


a= HOW 


Manufacturers 
Can Increase 
Their Business 








‘\) 





OUR 200, 250 AND 300 
H.P. PRODUCER 
Purposes. are supplanti ing steam in all parts o of the wo 

One pound ef fuel to the 





LET US BE YOUR FACTORY 


STAMPINGS, MODELS, EXPERT WORK 


GLOBE MACHINE 
970 Hamilton St., 


THE AND STAMPING 


Cleveland, 0. 


co, 








Read carefully, every week, 








the 
Classified Advertising Column 
in the 


SCIENTIFIC 
AMERICAN 


Some week you will be likely 
to find an inquiry for some- 
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 


Watch it Carefully 








| Corliss Engines, Browe rs 
) and Bottlers’ Machinery. THE VIL TER 
| MFG. CO., 899 Clinton St., Milwaukee, Wis. 





MODELS i* EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 
RUBB ER. Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 228-220 South Street, New York 


Experimental & Model Work 


Oir. & advice free. Wm. Gardam & Son, 45-51 Rose 8t,NY. 


ELECTRIC GOODS,—Big Cat. 3 cts. 
Agents. Ohio Electric Works, Cleveland, O. 


MOD 


MODELS SS ERIM 4 Novena BAS dF) 











Want 





% TIVENTIONS PERFECTED 
UNION MODEL WORKS 
193 So.CLARK Sr CHICAGO. 


ELIS 














J 


M. P. SCHELL, 1759 Union Street, San Francisco 








CHEAPER THAN A STEAM PLANT 
GAS ENGINES & SUCTION GAS PRODUCERS ':" 


le 


loser Gs 


WEBER CAS ENCINE co., Box 423, Kansas Ony, U.S. A, 


SEALED PROPOSALS. 
YREASURY DEPARTMENT, OFFICE OF COM MIS 
sioner of Internal Revenue April 8, 1908 1 
prepceaia will be received at this office unti! Lowa ro 
>. M., Saturday, June 20, 1908, for furnishing this office 
with glass hydrometers, walnut cases proof cups and 
thermometers similar to those now in use in ganwin 
dist ‘led spirits, with the exception that a short mark 
is tu be placed midway between graduations in th« 
scales on the hydrometer stems. Samples of the arti 
cles now in use may be seen at this office or at office 
of Collectors of Internal Revenue. Bids will be re 
ceived from manufacturers only. Sample instruments 
must be submitted on or before May 23. Further par 
ticulars may be had by addressing the Commissioner of 
Internal Revenue, Washington, D.C 
OHN G. CAPERS, Commissioner. 


Telegraphy 


BABBITT METALS.—SIX IMPORT 
formulas. SCLENTIFIC 
Price 10 cents. 
dealers. 





MNIGR APH 
89 Cort. 
landt St., Nev w York 








ANT 
AMERICAN SUPPLEMENT 1 f* 20 
For sale by Munn & Co. and all news. 
Send for catalogue. 


DRYING MACHINES: 


) Do Your Own Printing 








For all kind w* 






Worrell, Haun 


reular 
e book. newspaper press $15. Money saver, 


maker. Alleasy. Rulessent. Write factory 





> %5 press prints cards labels, et« 
A 
\ 


for press catalog, Pe: paper, etc. 
THE PRESS €0., Meriden, Comte 

















Garden Hose 
Rubber Belting 
Steam Packing 

Rubber Specialties 
N.Y. BELTING & PACKING CO. 


and 93 Chambers Street 
NEW YORK 


WRITE FOR CATALOGUE 


91 














All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing M achines, Bicycles, Tools,ete. Save 
HICAGO SCALE Co., Chicago, Ll 


Scales 


Money. 


Lists Free. 


DECARBONIZER 
chemically removes carbon from 
eylinders, piston rings and vaives 

INCREASES POWER 20 PER CENT 

Volatilizes carbon, in which form it passes 

out thru exhaust Injury te metal 

impessible. Agents wanted in certain 
localities. sample, quart can, $1.50. 

Write to-day for particulars 

General Accumulator & Battery Co 

128 Second Street, Milwankee, Wis. 














THE BRISTOL CO. 


Manufacturers of 


Bristol's Recording Instruments 
for Pressure, Temperature 
and Electricity, = 
ALSO 
<5 The Wm. i. Bristol Electric Pyro- 
meters and Patented Smoked Chart Recorders 
The Het 








» line of Kecorders 
wid for ali uses, 


most coms 
in the wi 
Send for Catalogue 


THE BRISTOL CO. Waterbury, Conn. 
Branch ( 1141 ; 





THE MAXIMUM OF POWER 


F Engines for 
Great 


spac 
Gasoline 
kinds and 


: f 
eyd Marine 
s of a 





sizes 





fuel savers. Simple in construction, per 
Tex detail Pis f best grey iron. 
Sylinder, pisto ting rod and crank 
shaft easily removed. adjusted or replaced. 

mam of vibration li lustrated 


catalog free 

1,000 ISLAND BOAT & ENGINE CO. 
Dept. L, Morristown, N. Y. 

“ We Build the Best Boats on the St. Lawrence River.” 


Be, PHOTO LENSES 
SHUTTERS 








ANSCHUTZ CAMERAS . 





Scientific Americ 








APRIL 25, 1908. 
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LIGHT 
METAL 


THE 
STRONGEST ‘Uy, 
VMicADAMITE 


414,000 lIbs.’to sq 
O00 


| 


Cravity 20 


in Compres WASMOLOLO mist oan 

. Weal: é 60.000 

for sample 

\ 5 Om WS Fae OF OF 
33 °4010).4 om O. Fam 


Tension, . 


Transverse, 


sion, 
87 


Send for te bar « 


| PB 


19 Rapelye Street 


st ra pattern casting 


McADAMITE 


>» aq 

















A Detail of 


Convenience 


Accessibility 
working part from 


to every 
above, 
is a notable feature in the 
construction of the 


For example, the motor, shaft and- bearings are usually reached by remov- 
ing the lower half of the crank case. This necessitates the removal of the boot 
or mud apron under the motor, a tedious and unpleasant job. 

The Rambler crank case is not built that way. The entire side is remov- 
able, leaving an opening 8x23 inches that affords ample access to the entire 
crank shaft and cam mechanism without removal of or interference with any 
other part of the mechanism. 
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The Holsman Automobile 
Six 
YEARS Rides 
OF Like a 
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1907 Sales Over $600,000.00 
THE STANDARD of high-wheeled automobiles 
and the pioneer of this type. The only high- 
wheeied automobile manufactured that has a 
record in a public contest—and Holsman records 
date back to 1902. Every part of every machine ; 
guaranteed, : 
Repairs Average Under $3.00 per Month 
High wheels allow solid rubber tires to be used 
without affecting riding qualities, and this in- 
sures “going the journey.” A_ blacksmith or 
wagonmaker can make all ordinary repairs 
Splendid hill-climbing power. Send for comple’ 
free illustrated catalogue. 
The Oldest and Largest Manufacturers of 
Carriage Automobiles in the World 


THE HOLSMAN AUTOMOBILE CO. 
Room 463 Monadnock Block, Chicago, !1!,, U.S.A. 
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MERICAN PROCESS. NO ROYALTIES 
SAMPLES ano!INFORMATION on APPLICATION, 
NICKEL 
Electro-Plating 
Apparatus ana Matern) 
THE 
Hanson & VanWinkle 
Co., 






Newark. N. J. 
28 & 30 8. Cana! St. 
Chicago. 




















Transmission gears, differential and all other parts are equally accessible. 


ne : 
This is one of the little things that in the aggregate make the Rambler the § | 
leader of American cars. Our catalog tells the rest. Write for it or see our | | 
nearest representative for demonstration. 


Thomas B. Jeffery & Company 


Main Office and Factory, Henosha, Wis. 
Branches and Distributing Agencies: 
Chicago, Milwaukee, Boston, Philadelphia, San Francisco. 
Representatives in all leading cities. 


Model 34, 


32 H-P, 
Selective 
Transmission 
Shaft Drive 


$2,250 




























RIFLE TELESCOPES 
TRIEDER BINOCULARS 


Send 9 cents for beautiful de luxe 
genera! catalogue. 





Cc. P. GCERZ AM. OPTICAL CO. 


52 E. Union Square N. Y. City 
1514 Heyworth Bidg. Chicago Iii. 
703 Call Bidg., San Francisco, Cal. 











Tools! Tools! Tools! 





A Startling Discovery in Photography 


&ISOSTIGMAR LENS 


(Manufactured by R. & J. Beck under Letters Patent) 




















The Product of an Entirely New Idea. 3,000 Sold the First Three Months 
in London. Best of all Anastigmats. Increased Efficiency; Cost redaced 
50 per cent. Comparison of Prices: Previous Anastigmats, 4x5, $45.00-#51 00. Isestigmars, 4x5, $18.00- 
#28.00. Isostigmars fit the Kodaks. Lenses sent on 10 days trial on receipt of price or through your dealer. 
Price lists of Isostigmars. Enlarging Outfits and Photoscripts for Titling Negatives, sent free. 


REFLECTING LANTERN FOR OPAQUE OBJECTS | 

















Will show on the sereen Book Tlustrations, Engravings, Post Cards and opaque objects, brilliantly illuminated in Natural Colors, Made in | 
two styles. The College Projector, 4 large, powerful instroment for classroom and auditorium work. Now in use at Harvard, Cor- 
nell, University Pennsylvania, Swarthmore, Leland Stanford, Girard ( e, etc., etc, he Post Card Projector, on same 
prince and Inexpensive, for showing post cards and other illustrations in Natural Colors. With the Post Card Projector a 

n ant source of instruction and amusement in the home, school or lodge. Send for lists of Projectors, 
Stereopt 


« a constant « 
Picture Machine 
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s. Our Latest Clearance Lists of Microscopes, Stereopticons and X-Ray 





Apparatus sent fre 


WILLIAMS, BROWN & EARLE, Dept. 6, 918 Chestnut Street, Philadelphia, Pa. 








We keep all kinds. Send your name 


on a postal and get our 88-page Booklet 


Montgomery & Co., 109 Fulton St., New York City | 








TAPES AND RULES 
ARE THE BEST, 
Yor sale everywhere. Send for 
Catalog No. 16. 
LUFKIN RULE CO. 
Saginaw, Mich., U.S.A, . 


New York and London. 














A MONEY MAKER 








$887.16 Earned in 11 Days 


When the owner, with only one a-sistant, actually earned $887.16 in eleven 
days cleaning houses with one of our Portable House Cleaning Wagons and 
we know and can prove to you that you or any other competent, energetic man can 
do ax well or better,don't you think it was time you were investigating the 
money-making possibilities of the house-cleaning business? Over 4) operators 
in as many towns in the United States are making from $3,000.00 to #5,000.0a 
year net profit cleaning houses with our patented house-cleaning machines 
and not one failure has been recorded among them. Capital required. from 
$2,000.00 up. In every community where there are churches, hotels, schools, 
theatres, public buildings and residences there is work waiting for the owner 
of a portable house-cleaning wagon. Send for further intormation, descriptive 
matter, and letters from companies who are making money operating our 
machines. We are prosecuting infringers. 


The Machine that Makes the Money Gen’! Compressed Air and Vacuum Machinery Company 
Largest Manufacturers in the World of Efficient Portable and Stationary Systems for Hotels, Office Buildings, Residences, etc. 


4479 Olive Street, Dept. C, St. Louis, Mo. 





follow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Ind. 
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MPLO” Automobile, $600 


SOLID OR PNEUMATIC TIRES 


The “S| 


iw The car that always gives satisfaction. Runs 
i) through bottomless mud and climbs all hills. Has 12 
’ real horse power that is always ready for work. Low 
price, high quality. Will outlast any other car. If 
you want the best Automobile value, write for our 


illustrated booklet today. 


COOK MOTOR VEHICLE CO., 1020 N. Broadway, St. Louis, U. S. A, | 






HIGH GRADE 
AIR GUNS, 
DARTS, SLUGS, 

STEEL 


TARGETS, 
22-100 CAL. 
SAFETY S , 
RIFLES. Ses 


Manufactured by 

H. M. QUACKENBUSH 
Herkimer, N. Y. 

SEND FOR CATALOGUE C 





18-21-25 foot launches at proportion- 
ate prices. All launches fitted with 
two-cycle reversing engines with speed 
controlling lever; simpiest engine made: 
starts without cranking. has only 3 moving 
parts. Stee! rowboats, F000, All boats fitted 
with water-tight compartments; cannot sink, 
need no boat house. We are the largest manu- 
facturers of pleasure boats in 
a Bed the world. Orders filled the day 
7". cry they are received. Wesel! direct 
i ‘$5 * user, cutting out all middlemen’ 
protits. Free catalogue. 


. MICHIGAN STEEL BOAT Cé 
- 1882 Jefferson Ave., Detroit, Michi 











Fireproof 


Window 


is absolutely fireproof and actually does 
what no other window can do—it stands 
every test. 
Ask for an Estimate 
or write for our convincing catalogue. 
THE W. H. MULLINS CO. 
203 Franklin Street, Salem, O. 
We also make everything in architectural sheet 
metal work—statvary, skylights, wrought iron 


grilles, cornices, etc. 120-page catalogue of 
stock designs on request. 





























